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versity of New York at Stony Brook; W. Lee Hansen, University of Wisconsin; 
Josera KersHaw, Ford Foundation, and ALEX Moon, University of California, Irvine 

Discussants: Wiiiam G. BOWEN, Princeton University; Arran M. Carttrr, New York 
University; Kart A. Fox, Iowa State University; W. ALLAN WALLIS, University 
of Rochester 

Current Economic Policies: Their Appropriateness and Effectiveness (Joint session with 

the American Agricultural Economics Association) 

Moderator: Dare E. HATHAWAY, Michigan State University 

Panel: Warrer W. Hetire, University of Minnesota; D. GALE JoHnson, University of 
cee Joan A. ScHNirrKer, Kansas State University; Henry C, Waruice, Yale 

niversity 


12:30 P.M. 


Joint Luncheon with the American Finence Association 
hairman: LAWRENCE S. Rrrrex, New York University 
Speaker: Rosert V. ROOSA, Brown Brothers Harriman & Co. 


2:30 P.M. 


The Economy of Cities 
Chairman: WASSILY LEONTIEF, Harvard University 
Papers: JANE JAcoss,’ Consultant, Toronto; BARBARA BercmMann,' University of Mary- 
land; ANrHony Downs,’ Real Estate Research Corporation 
Discussants: KARL A. Fox, Iowa State University; Davin S. Munper, Massachusetts 
Institute of Technology; Sam Bass WARNER, JR, University of Michigan; Rosesr C. 
WeAvER, Bernard M. Baruch College 
Invited Doctoral Dissertations 
Chairman: Ricard Rucerss, Yale University 
Papers: E. Roy WeEmntravus, Rutgers University; Peoro Betz, University of California, 
Riverside; Myron G. Myers, Rutgers University; RoszrT J. ANDERSON, Purdue Uni- 


versity 
Discussants: LioneEL W. McKenzie, University of Rochester; Davin Kenpricx,’ Stan- 
ford University; LowrLr S. Harbin, Ford Foundation; Rowatp Jones, University of 
Rochester 
Investment Behavior 
Chairman: DALE W. Jorcenson, Harvard University 
Papers: Caartes W. Biscrorr, Yale University; Lavrirs R. CHRISTENSEN, University 
of Wisconsin; Roperr E. Lucas, Carnegie-Mellon University 
Discussants: ARNoLD C. Harsperorr, University of Chicago; Vernon Sumarn, University 
of Massachusetts; RALPH B, BRISTOL, JR., Treasury Department 
John R. Commons (Joint session with Omicron Delta Epsilon) 
Chairman: Ervin K. ZıxcLeR, University of Houston 
nape a TINTNER, University of Southern California; Aran Brown, University 
of Indiana 
Discussants: E. Bryant Parris, University of Southern California; PETER des ELEK, 
Villanova University 


8:00 P.M. 
Presidential Address 


Chairman: GOTTFRIED HABERLER, Harvard University 
Presidential Address: Wu1L1AM J. FELLNER,‘ Yale University 


9:15 P.M. 
Business Meeting 


Tuesday, December 30, 1969 


8:30 A.M. 


The Teaching of Economics 
Chairman: Jonn M. KUHLMAN, A Univers o ss 
Papers: RICHARD P ta WAN, n Ormrrs, Harvard Universi 
W. Lez Hansen, Arren C. Ketrey, and Burron A, Werssrop, University of Wis. 
consin; Ben Lewis, Ford Foundation 
Discussants: PAUL SwEEZy, Editor, Monthly Review; Purim Saunpers, Carnegie- 
Melon University; Jou R. Corzman, Haverford College 


* Printed in the September, 1969, A.E.R. 
* Printed in the March, 1970, 4.B.R. 
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Distribution Issues: Trends and Policies 
Chairman: RICHARD A. Muscrave, Harvard University 
Papers: Enwarp C. Bopp, Pennsylvania State University; Lesrer C. THurow, Masse- 
chusetts Institute of Technology; ROBERT J. arog University of Wisconsin 
Discussants: MicnarL K. Taussig, Rutgers University; T. Paur Scounrz, RAND Cor- 
poration; STEPHAN MICHELSON, Harvard University 
Forecasting and Policy Evaluation Using Large-Scale Econometric Models (Joint ses- 
sion with the Econometric Society) 
Chairman: Jon CUNNYNGHAM, Obio State University; Lawrence R. Kiem, University 
of Pennsylvania 
Discussants: KARL Brunner, Ohio State University; STEPHEN M. Gotprretp, Princeton 
Metab Roserr A. Gorpon, University of Chicago; Danzer Surrs, University of 
Graduate Sdent Papers (Sponsored by the American Economist) 
C an: Jonn D. Guron, New York University 
Papers: BENNETT Harrison, University of Pennsylvania; Aran Dzarporrr, Cornell Uni- 
versity; DONALD CAMPBELL, Princeton University; THEODORE KERLER, Massachusetts 
Institute of Technology 
Discussants: ELIZABETH DURBIN, Columbia University; ALFRED BROADDUS, Indiana Uni- 
versity; Bruce D. ResHen, City University of New York; Thomas CONOSCENTI, 
New York University 


10:30 A.M. 
Economics of Imperialism 
Chairman: Pauw M. Swrezy, Editor, Monthly Review 
Papers: RicHarp Wotrr, City College of New York; THroronto Dos Santos, Univer- 
sity of Chile; Harry Macporr, New School for Social Research 
Discussants: STEPHEN Hymer, Yale University; Vicror PERLO; ArrHur MACEWAN, 
Harvard University 
New Dimensions in Natural Resources 
Chairman: Harotp J. Barnett, Washington University 
Papers: Francis T. Crurisry, Resources for the Future; Jerome ROTHENBERG, Masse- 
chusetts Institute of Technology; Raymonp Vernon, Harvard University 
Discussants: Ricrrarp R. Netson, Yale University; CHanpLer Morse, Cornell Univer- 
sity; MARSHALL Harr, Washington ania | 
Dynnasmics of Income Distribution: Poverty and Progress 
Chairman: Harrop W. WATTS, University of Wisconsin 
Papers: CuarLeEs E. Mercar, University of Wisconsin; James N. Morcan, University 
of POSE pA E ers SMITH, Pennsylvania State University 
Discussants: M. OXUN, Brookings Institution; WILLIAM BRANSON, Princeton 
University; LAWRENCE R, Krem, University of Pennsylvania; MICHAEL J. Piorz, 
Massachusetts Institute of Technology 


2:30 P.M. 


New Ideas in Pure Theory 
Chairman: Wassi.y Leontier, Harvard University 
Papers: Herpert Scarr, Yale University; Lroyp Smarrey,? RAND Corporation; Roy 
Rapwer, Churchill College, Engiand 
Discussants: Rura Macx, Institute of Public Administration; KENNETH J. Arrow, 


Harvard University; Trour Raprr, W n University 
Innovation and Public Enterprise: East and West (Joint session with the Comparative 
Economics Association) 
Chairman: ApRAM BERGSON, Harvard University 


Papers: Josera Breuner, Brandeis University; Wuit1am G. Sueparp, University of 
Michigan; Jonn SuHranan, Williams College 

Discussants: Davin GRANICE, University of Wisconsin; ABBA P. LERNER, University of 
eae Berkeley; CHARLES P. KINpLEBERGER, Massachusetts Institute of Tech- 
nology 

Manpower Dimensions of Economic Growth (Joint session with the Industrial Relations 

Research Association) 

Chairman: Groxce O. Setzer, University of Minnesota 

Papers: Jonn C. SHearer, Oklahoma State University; Evererr M. Kassatow, Uni- 
versity of Wisconsin 

Discussanis: Harry G. Jounson, University of Chicago; Noan M. Merrz, University 
of Toronto; Hernerrt S, Parnes, Ohio State University 


purpose of the American Economic Asso- 
ciation, according to its charter, is the encour- 


agement of economic research, the issue of publica- 
tions on economic subjects, and the encouragement 
of perfect freedom of economic discussion. The As- 
sociation as such takes no partisan attitude, nor does 
it commit its members to any position on practical 
economic questions. It is the organ of no party, sect, 
or institution. Persons of all shades of economic 
opinion are found among its members, and widely 
different issues are given a hearing in its annual 
meetings and through its publications. The Asso- 
ciation, therefore, assumes no responsibility for the 
opinions expressed by those who participate in its 
meetings. Moreover, the papers presented are the 
personal opinions of the authors and do not commit 
the organizations or institutions with which they are 
associated. 
| Harod F. WILLIAMSON 
Secretary 
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Trends in the Activities Generating 
Technological Progress 


By WILLIAM FELLNER* 


Much of mankind’s accumulated knowl- 
edge performs functions other than that of 
increasing our command over goods and 
services in the usual sense of these words. 
The value of such knowledge is not in- 
strumental in an economic-technological 
context. It is equally clear that contribu- 
tors to the growth of knowledge have all 
along been motivated largely by a desire to 
improve their understanding of the world 
into which they were born. “From science 
to engineering and from engineering to 
more goods and services” would be an un- 
duly drab account of man’s quest for knowl- 
edge. . 

Yet in societies of various types, fnan- 
cial and other incentives have become 
established for directing inventive and ed- 
ucational abilities to specific tasks carry- 
ing economic promise. Moreover, for sev- 
eral centuries the Western conception of 
knowledge that is valuable for its own 
sake has been appreciably influenced by 
the ideals of natural scientists and mathe- 
maticians. It is a fact of crucial importance 
that this has created a cultural environ- 
ment in which a reasonably high degree of 
correlation may be found between the ac- 
cumulation of knowledge per se and sub- 
sequent technological applications. The 
methods of measuring the economic yield 
of new knowledge and of measuring the 


* Presidential address delivered at the eighty-second 
meeting of the American Economic Association, New 
York, New York, December 29, 1969. 

This paper has developed from research in which I 
have benefited from the valuable assistance of Mr. John 
Zerbinis. 


trend of that yield have many inevitable 
limitations reflecting the indirectness of 
the relation of the knowledge-acquisition 
process to its economic consequences. My 
paper will be concerned with these yields 
and trends. 

The inputs which in this study will be 
regarded as progress-generating will be so 
defined because they increase the economic 
productivity of inputs at large. Our pro- 
gress-inputs could be viewed as producing 
intangible capital that is instrumental to 
the production of goods and services and 
also intangible consumer capital serving as 
a source of direct satisfaction. But this is 
merely a simile because the properties of 
this intangible investment militate against 
treating it as output in the sense proper. 
The “intangible investment” results in an 
increase of the value of terms which in 
static versions of neoclassical production 
functions would be parameters. The pro- 
gress-generating inputs of each period may 
then be viewed as producing additional 
output indirectly, via their effect on such 
terms of otherwise conventionally defined 
production functions. In my appraisal, 
interpreting the progress-generating inputs 
of any period, and their immediate results, 
in this distinctive fashion describes the 
most convenient way of separating them 
out for specific analysis. 

As I shall show later, however, very 
similar results are obtained in an analyti- 
cal framework of different character in 
which practically all long-run increase in 
output per man-hour is interpreted as de- 
veloping from additional per capita knowl- 
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edge.’ Even what in the usual neoclassical 
_ model is considered mere factor-substitu- 
tion is in this alternative framework viewed 
as implying the invention of new types of 
goods, viz. of less labor-intensive equip- 
ment. I will explain later why I will 
merely keep an eye on the conclusions ob- 
tainable from this construction which is 
neither . neoclassical nor Cambridgeian, 
and why the main part of my analysis 
will move in the framework usually re- 
ferred to as neoclassical.? Objections raised 


l In the case of the United States “practically all,” 
because here terms-of-trade effects, the consequences of 
improved diets, etc. play no major role. There remains 
an ambiguity in connection with the consequences of 
intersector shifts, on which see the discussion of the two 
Kendrick measures in Section II. 

? To illustrate with the simplest kind of Cobb- 
Douglas function applicable to the problem, as well as 
‘this is possible for a single period (t=n): 


O(n) = F{ 3 ie > Kr, Lx(n), Kx(n), 


La(n), Kala) )Le(a)K&(n) 


Lr, Ke=research-type inputs, in the broad sense. 

Lg(n), Ke(n)=education (knowledge-distribution) 
inputs which were applied in the past, or are being ap- 
plied in period n, to the labor force of period n, expressed 
per capita of this labor force, 

Lam), K4(m)=inputs required for changing over to 
improved industrial methods (matnly the obsolescence- 
component of capital-replacement).. 

Le(n), Keln) = those inputs of period n not accounted 
for in the argument of F, except that the education in- 
puts applied in period n to persons who are not yet 
members of the labor force belong neither in Lo(n), 
Ke(n) nor of course in the argument of F. 

The algebraic form and the parameters of F depend on 
factors notedormalized in the equation, such as abilities 
and habits of the population; policies other than those 
expressing themselves in the R and E inputs; various 
inputs in foreign economies; the relative weight of that 
part of the old knowledge which remains useful when 
new knowledge is acquired, etc. It will be seen later 
that the convenient definition of the rate of technological 
progress here is d In F/dt, 

In this model avoidance of the implication of econ- 
omies of scale would require 8<1—a, instead of the 
conventional B=1—a, but it may be preferable to face 
the problem of such economies as one giving rise to the 
qualifications discussed in the opening paragraph of 
Section OT, 

The progress-generating inputs should be defined so 
that if the variables in the argument of F assume the 


against the neoclassical models are quite 
inconclusive in their present form, be- 
cause the question is not whether the as- 
sumptions underlying such models are 
“realistic” (a good photograph of reality), 
but whether in the real world these as- 
sumptions are violated in such respects 
and to such an extent as to render the 
analytical results misleading. This the cri- 
tics have so far not even tried to show. 


I. A Ratio of Benefit-Siream to Cost and the 
Corresponding Average Social 
Rate of Return 


The costs of generating progress consist 
of the costs of producing new knowledge, 
and the costs of increased per-capita knowl- 
edge-disiribution, and of the extra-costs of 
changeovers from the use of old to the use of 
new knowledge. This seems a reasonable 
way of looking at our problem, because 
if knowledge in use remained constant 
per capita, the rate of progress would be 


values to which zero progress-generating input cor- 
responds, then d Jn F/dt=0 (in which case, however, 
Lo and Ke would be larger than at positive values of the 
progress-inputs and of this derivative). Hence the prog- 
ress-generating inputs for period n consist of the 
period’s additions to the two >, terms; and of the in- 
crease of Lg and Kpg expressed per capita of the labor 
force of period n, as compared to the immediately pre- 
ceding period’s Lx and Ky expressed per capita of that 
period’s labor force; and of Lalan) and Kafo). In prin- 
ciple, one of the magnitudes representing a progress- 
input (increased per capita education) could turn out 
to be negative, and avoidance of this awkwardness 
would then call for some adjustments of terminology, 
but in our context this may be disregarded, 

If the methods of measuring progress call for limiting 
Q to the private sector (usually including government- 
owned enterprise), then Le and Ko should also be so 
limited, but the argument of F should nevertheless in- 
clude also the public-sector inputs of the type specified 
in the lines under the equation. 

The larger cost-base to be defined in Section IZ in- 
volves “charging” to the progress generated in a period 
all progress-generating inputs for the period; the smaller 
cost-base to be defined in Section IT involves charging 
merely the “profit-oriented” progress-inputs, which in 
turn implies that the costs of the other progress-inputs 
are recovered outside the market process and that the 
progress-account should therefore be “credited” with 
these nonmarket values. 
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zero. Whether we wish to distinguish the 
specific costs of changeovers as a separate 
subcategory is a terminological question, 
since technological knowledge is not even 
truly acquired before it is introduced on 
an industrial scale. But at any rate the 
changeover-costs belong among the costs 
of progress, and they are quantitatively 
significant though they are frequently 
overlooked when benefits are weighed 
against costs. The costs of progress so con- 
ceived are the costs of those inputs which 
in this paper are referred to as “‘progress- 
generating.” These inputs become com- 
bined with human talent which is no easier 
to define and is certainly no less essential 
than are the Ricardian “original” and “in- 
destructible” powers of the soil. 

We may express, as a proportion of the 
value of a year’s output, the cost of the 
goods and services representing the prog- 
ress-generating input for the year; and on 
the benefit-side, we may set against this 
cost the proportion in which technological 
progress increases the output flow an- 
nually.*? On specific simplifying assump- 
tions, the progress-induced proportionate 
addition to output will remain permanent 
and independent of the output-base. With 
a deduction on the productivity-side to 
allow for the continuing need to keep per 
capita education at any once-attained 
higher level,‘ we then arrive at the ratio of 
an economic benefit-stream to cost; and 
after multiplying by 100, we obtain a 
magnitude that comes close to what the 
economist may consider a measure of the 
average social rate of return from the 
progress-generating activities of the period 
in question.’ Such a concept of an average 


3 The definition of output should be the same on the 
two sides of the ledger. 

4It will be seen, however that this deduction is 
called for only to the extent that education is charged 
to the progress-account, Le., is not netted out (Cf. Sec- 
tions H and TV). 

5 Tf we find that the resulting rate of return is higher 
than the “normal” rate in the economy, then this may 


rate of return can not, of course, guide us 
to the core of the ultimately relevant prob- 
lems of resource-allocation, but the con- 
cept will nevertheless be found useful. 
Even on assumptions assuring constant 
proportionate additions to the output-flow 
the delayed start of the benefit stream will 
subsequently require allowances in the 
nature of discounts, yet for reasons ex- 
plained in Appendix A and in Section VI, 
this difficulty will not prove critical. We 
will also have to try to get rid of the effect 
of cyclical and erratic forces on our yearly 
data. 

The simplifying assumptions required for 
defining average social rates of return in 
terms of constant proportionate additions 
to output are indeed specific. But analysis 
based on these assumptions has led to 
reasonably realistic results in a good many 
other respects. I shall make these assump- 
tions which should assure at least rough 
comparability of the benefit-cost ratios so 
obtained with analogous ratios for physical 
capital formation on a more-or-less given 
level of technological knowledge.’ The 
“stepping up” of the absolute contribution 
of technological progress when future in- 
puts (other than progress-generating ones) 
raise the output-base must not be allowed 
to destroy the comparability of progress- 
returns with the returns from investment 
in the usual sense. This must be watched 
in formulating the assumptions needed for 
the justification of such comparisons. 


also be expressed by the statement that the ratio of the 
discounted benefit-stream to costs is greater than one. 

® One of the main reasons for not becoming very dis- 
turbed by this difficulty is that the rates of return from 
progress-generating activities will be compared with the 
rate from physical investment “at a given level of tech- 
nology,” and in these comparisons allowance needs to be 
made afso for another factor which can be interpreted 
as the equivalent of a lag working against physical 
capital formation (i.e., in favor of the progress-activ- 
ities). For another reason see Section VI. 

7 The reason why I say “more or less” is explained in 
the first paragraph of Section III. 
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The required simplifying assumptions 
are reasonably well satisfied in the macro- 
economic Cobb-Douglas framework. The 
CES model also acquires the needed prop- 
erties if we work into it a mechanism of 
induced invention and of distributive- 
shares equilibrium.® This is explained in 
Appendix A. In Sections III and IV we 
shall return to the question how much 
similarity of the real world with such 
models is implied in my paper. 

I should add that on both sides of my 
benefit-cost ledger I will have to disregard 
problems of considerable importance which 
either cannot be articulated sufficiently 
well, or, if capable of articulation, can 
be appraised only in very vague terms. I 
wil not be able to consider the question 
whether all-too-rapid change does not re- 
duce our well-being “in a fundamental 
sense,” or, on the other hand, whether at a 
stagnant or near-stagnant level of tech- 
nology the institutions of Western nations 
would be workable at all. Nor will I try to 
explore the relationship of technological 
progress to population growth and to tis 
specific consequences. 


II. Two Versions of the Social Benefit- 
Cost Ratio, and their Meaning 


A substantial part of the progress-gen- 
erating costs of each period is incurred by 
decision makers subjected to the criterion 
of private economic yield. The progress- 
costs falling in this category consist mainly 
of the costs of privately financed research 
and development (R & D) and of the extra 
costs of changing over to new industrial 
processes. Though we are concerned here 
with the problem of social yield, we should 
obviously include these private yield-ori- 
ented costs in the cost-base of our benefit- 
cost ratio. 

è See my December 1967 article which is listed in the 
Reference section, as are the particulars of the other 
references. The bibliography attached to that article 


lists earlier writings of several authors on this subject 
(including some by the present writer). 


Another large part of the progress-gen- 
erating expenses is incurred by agencies 
not institutionally subjected to criteria of 
economic yield. The government-financed 
R & D’ and that financed by other non- 
profit institutions belong here, and so does 
almost all of the cost of increased per 
capita education.'® This does not mean 
that the nonprofit institutions incurring 
these costs are under no political or quasi- 
political“ pressure to keep costs down per 
unit of service; what it does mean is that 
these costs create net income by definition, 
l.e., that their net-income-creating prop- 
erty does not depend on whether they 
generate offsetting revenues. Nonprofit in- 
stitutions, most prominently illustrated by 
governments, but illustrated also by pri- 
vate teaching organizations, can have def- 
cits but these deficits are not usually 
viewed as negative income such as would 
cancel any part of the incomes created by 
the institutions. In the language of na- 
tional accounting, the services of these in- 
stitutions are valued at cost, though, when 
appraising the worth of the services, any 
individual may find this valuation uncon- 
vincing. In this regard such costs are 
treated differently from those of firms, 
e.g., differently from that R & D compo- 
nent which is financed by industry.” The 

°? In the United States the greater part of the govern- 
ment-financed R & D is performed on contract by in- 
dustry. The remainder of the government-financed com- 
ponent is performed by the government itself and by 
other nonprofit institutions (see Appendix D). 

10 Training on the job in the business sector, and sales 
of books, periodicals and newspapers to consumers 
represent exceptions, These are institutionally profit- 
oriented expenditures. They do not weigh heavily in the 
sum total of education costs in the broad sense (and, of 
course, these items belong here only if education coats 
are interpreted in the broad sense, as they should be for 
our purpose). 

u By quasi-political pressure, I mean the pressure to 
which trustees and administrators of private nonprofit 
organizations are exposed and which they in turn exert 
on the staffs of these organizations. 

12 Industry finances also some of the research per- 
formed by universities and other nonprofit organiza- 


tions but more than 98 percent of the R & D financed by 
industry is also performed by it. (Continued) 
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costs of industry show in losses—in de- 
ductions from net income—unless they are 
recovered through revenue from sales in 
markets. 

This difference in accounting methods 
corresponds to differences in the strength 
of the argument for including the two 
types of progress-generating expense in the 
costs that make up the denominator of our 
ratio of benefit-stream to costs. Where the 
expenses need not be recovered through 
revenues generated by them, groups of de- 
cision makers were given legalauthority to 
proceed on the assumption that the knowl- 
edge so produced or distributed has con- 
siderable nonmarket value, i.e., value which 
is not measured as part of the economic 
benefit-stream. As a rule this is true even 
where a nonprofit organization’ makes its 
services available through sales in markets, 
as is the case in a subsector of the educa- 
tion sector. Even these nonprofit organiza- 
tions are heavily subsidized and/or the 
acquisition of the type of service they offer 
has been made compulsory by a political 
decision limiting the market decision of the 
customers to the choice of a source of 
supply. The question arises therefore 
whether the practice of valuation at cost 
to the nonprofit institution, without regard 
to recovery of the cost through revenue, 
should for our purpose be taken at its face 
value in the sense that we net out, and thus 
exclude from the cost-side of our social 
benefit-cost ledger, the costs of all items 
that the national accountant treats as if 
they created equivalent values by defini- 


In R & D statistics the concept of “industry” is in- 
tended to include the whole business sector. In principle 
individuals should be included even if they have not 
founded “firms” but while the role of some such indi- 
viduals has been of considerable importance in the 
history of technological progress, their weight on the 
cost-side of our ledger is very small. See John Jewkes, 
David Sawers, and Richard Stillerman. The costs of 
some other strategically significant inputs are also smal! 
(see Appendix C). 

B Government-owned enterprises are not included in 
this concept. 


tion. In a preliminary step let us do so, 
but before trying to appraise the merits 
and deficiencies of this version of our ratio, 
let us take a look also at another way of 
going about the matter. 

We may, alternatively, decide to include 
in our cost-base the costs of nonprofit in- 
stitutions along with those of the profit- 
seeking ones and thus obtain a ratio based 
on all-inclusive costs. This ratio will, of 
course, come out lower than the first. 

We must remember, however, that even 
the cost-base which we call “all-inclusive” 
excludes items which are interpreted here 
not as costs of progress-generating inputs 
but as expenditures influencing the ef- 
fectiveness of such inputs.4 In the first 
place, we shall have to limit ourselves to 
the analysis of American data; hence the 
costs incurred abroad belong among those 
automatically excluded. Secondly, medical 
expenses, other health-related components 
of the consumer budget, and types of 
public investment bearing on the effec- 
tiveness of progress-generating inputs are 
excluded (netted out) even from our larger 
cost-base because it is implied that these 
expenses become justified by the specific 
output which they buy, aside from their 
effect on productivity-gains. The same is 
not “automatically” taken for granted for 
any part of the input we define as progress- 
generating. No part of that input is ex- 
cluded from our larger cost-base, and while 
part of it zs excluded from our smaller 
base, we emphasize that both bases re- 
quire attention in our analysis. Thereby we 
leave a range open for personal (subjective) 
valuation of the contribution of progress- 
generating inputs astde from their con- 
tribution to measurable productivity 
gains. 

The proposition suggests itself that the 


4 In our framework this distinction coincides with the 
distinction between the argument of a function and 
factors influencing the algebraic form or the param- 
eters of the function, See fn. 2. 
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average social benefit-cost ratio which a 
person is willing to accept as relevant to his 


behavior as a voter, adviser, or adminis- 


trator is unlikely to fall significantly out- 
side the range bounded by the two ratios 
we have defined. Our lower ratio involv- 
ing our all-inclusive cost-base completely 
disregards the value of new knowledge 
per se and also its instrumental value for 
the performance of services made available 
to the public through channels other than 
those of the market. Our higher ratio in- 
volving merely the costs of the institution- 
ally profit-oriented progress-inputs implies 
that the given scale of the progress-gen- 
erating activities of governments and other 
nonprofit organizations would be justi- 
fiable even if these activities had no favor- 
able effect whatever on the market sector; 
in view of the actual scale of these activi- 
ties in the contemporary American econ- 
omy, such a judgment would, I think, be 
interpreted by most individuals as describ- 
ing valuation at, or near, the upper limit 
of the range of reasonable valuations. Thus, 
for what we may consider typical valu- 
ation, our lower boundary seems convinc- 
ing as such, and our upper boundary seems 
not far off the mark as such. 

Can these propositions concerning alter- 
natively computed ratios of social benefit 
stream to cost provide guidance for the 
appraisal of the results of the American 
progress-generating activities? I suggest 
that the answer is in the affirmative, 
thougheit must be recognized that an af- 
firmative answer implies a rather modest 
interpretation of what it means to be 
guided in one’s behavior by an estimated 
rate of return. Such a limitation is inherent 
in any analysis that focuses on average 
rates of return for successive periods. Yet 
there is good reason for choosing this focus 
in the central part of the present analysis. 

We are concerned here with activities 
for which the marginal social returns, and 
hence the ultimately relevant social allo- 


cation criteria, are not capable of being 
estimated by examining private or national 
accounts. Even with regard to the progress- 
generating inputs financed by profit-seek- 
ing institutions, significant external effects 
and shifts in competitive positions create 
differentials between social returns and the 
private marginal returns of the innovating 
firms. For the diffusion of knowledge in the 
market sector reduces their profits, while 
gains in competitive position achieved dur- 
ing the intervening period may prove en- 
during. These gains increase the private 
returns. At the same time, the spillover 
effect of the progress-activities originating 
in the nonprofit institutions expresses it- 
self in part in private market-returns. As 
for the progress-generating activities of 
nonprofit institutions, obviously there ex- 
ists no way of approximating from ac- 
counting data the value of their nonmarket 
contribution or that of their spillover effect 
on the market economy. When appraising 
marginal social returns each individual is 
entitled to his own standards, and where 
the problem is one of politically determined 
inputs, individual valuations will not lead 
to the quantity-adjustments which would 
work toward equalization of returns at the 
margin} 

In such circumstances only one state- - 
ment can be made about the marginal 
criteria of desirable allocation on a reason- 
ably “objective” (or general) level of dis- 
course. The statement is that once a very 
large number of individual preferences con- 
cerning the ranking of the specific objectives 
of the progress-actinties have been bridged 


18 Ag was pointed out above, in some sectors of the 
progress-activities—particularly in a subsector of 
“education’”’—political-type decisions, which greatly in- 
fluence the aggregate quantity of resources used for a 
general purpose, nevertheless leave room for the indi- 
vidual’s market-choices as to the specific quantities of 
service acquired from alternative suppliers. I consider 
extension of the range of such choices desirable but 
whatever the range is (or might become) its existence 
does not contradict the statements in the text. 
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by political or quasipolttical compromise, it 
is in the common interest of the commun- 
ity to avoid waste. The content of the 
political compromise plays a significant 
role in shaping the waste-avoidance prob- 
lem with which the private as well as the 
public sector is faced. Given some specific 
compromise on the priority-rankings, the 
avoidance of waste requires the solution of 
technical problems that are far from trivial 
from a professional point of view. Yet any 
substantive suggestion on how to satisfy 
the marginal criteria of socially desirable 
allocation for the progress-inputs inev- 
itably implies distinctly personal prefer- 
ences which need to be reconciled with the 
preferences of others. Preferences of this 
sort are essentially preferences of an in- 
dividual for one variety of political com- 
promise (‘‘as if” utility function) rather 
than another.’ 

This very high degree of subjectivity 
does not attach to all substantive propos- 
sitions that may be developed on the yield 
of the progress-effort. It is possible to sug- 
gest substantive propositions not only 
about the average social rate of return 
from each period’s progress-activities but 
also about the algebraic sign of the dif- 
ference between the average and the mar- 
ginal social rate to which a much lesser 
degree of subjectivity attaches. Even if an 
individual were in a position to exert de- 
cisive influence on the composition of the 
progress-generating inputs—or if for any 
reason he identified himself fully with po- 
litically determined priority-rankings—he 
would still be apt to find a considerable 
gap between the average and the marginal 
social rates from the progress-activities of 
a period, provided that these activities are 
pursued on a significant scale. The gap 
between average and marginal rates de- 
velops because high talent shades over 
into lesser talent, and because the solution 


16 Subjective probability judgements also need to be 
reconciled. 


of problems is an inherently sequential pro- 
cess. This is an essential property—-we 
may perhaps say a Schumpetertan property 
—of the progress-generating activities. By 
way of “transitivity,” the following propo- 
sitions follow from the average-marginal 
gap in the progress activities: 

a) Each person has reason to consider it 
a necessary condition of his approval of a 
set of allocative decisions that by his 
standards the average social rate of return 
from the progress-activities should exceed 
the marginal social rate of return from 
physical investment “at a given level of 
technological knowledge”; 

b) the necessary condition requires also 
that the average rate of progress-return 
should exceed the marginal market rate 
from the current flow of physical invest- 
ment, since we may assume that this 
market rate is no higher than the marginal 
social rate from physical investment; 

c) finally, no undue stretching is in- 
volved in extending this condition to the 
requirement that the average rate of prog- 
ress-return should exceed the rate of re- 
turn on the capital stock—say, the alge- 
braic product of the share of capital in in- 
come with the ratio of yearly output to 
capital!’—since we may assume that nor- 
mally this rate is not very different from 
the marginal market rate on physical in- 
vestment. 

It therefore seems reasonable to con- 
clude that from each individual’s point of 
view it is a necessary condition of good 
allocation that by his standards the aver- 
age social rate of return from the progress- 
generating activities of the successive 
periods should tend to exceed the profit 
rate on physical capital, i.e., should exceed 
the rate which in traditional theory is in- 
terpreted as the net marginal productivity 


17 On statistics relating to corporate profits, see fn. 47, 
The algebraic product described in the text above gives 
an approximation to a magnitude which is useful for our 
purpose. See Section I and Appendix A. 


8 THE AMERICAN ECONOMIC REVIEW 


of capital. About the relationship between 
the average rate from the progress-activi- 
ties and the conventionally estimated mar- 
ginal product of capital it is possible to 
make reasonably “objective” numerical 
statements, though unfortunately not very 
precise ones, because some statements that 
can be made about the average rates from 
the progress-activities imply merely value 
judgments that are very widely shared. 

In particular, a great many individuals 
would agree that an unduly strict cri- 
terion of overall social profitability, and 
hence of required average social rates of 
return, is set by charging the full cost of 
the knowledge-acquisition activities of 
governments and of teaching and research 
institutions to measured productivity 
trends, as if the nonmarket contribu- 
tion of these activities were zero. At the 
same time, most individuals would, I 
think, agree that it is useful to inquire into 
the question of average social rates of re- 
turn also by valuing the nonmarket con- 
tribution of the politically or quasi-polit- 
ically determined progress-inputs at full 
cost to the nonprofit institutions as tf no 
favorable effect on the market-sector were 
required to justify these inputs on their 
present scale. I surmise that the valuation 
convincing to most persons would be lo- 
cated either within, or not significantly 
outside, the range described by these two 
frames of reference for valuation. In this 
sense, our two benefit-cost ratios describe a 
range which should be of some use to most 
decision makers, particularly because the 
usefulness of the framework is admittedly 
limited. A verdict of social profitability as 
expressed by adequate average rates of 
return is compatible with anyone’s per- 
sonal judgment that the progress-activities 
could be made even more profitable by 
changing the controversial content of 
political compromises concerning the com- 
position of the inputs. While the present 
paper will not lose sight of these highly 


controversial questions involving mar- 
ginality, I will try to separate these from 
the problems that can be analyzed on a 
reasonably “objective” level. In practice, 
this objectivity becomes reduced by the 
need to fill in gaps in the available data by 
operations that at times become very 
speculative. 

More ambitious contributions of other 
authors are revealing in many ways but 
they do not remove the limitations we 
need to observe in our present context. For 
example, from empirical investigations one 
may conclude that additional education— 
education at the margin—is profitable by 
market criteria alone, even without regard 
to socially desirable external effects and to 
the nonmarket value which is acquired.4 
This is a significant result, and it has im- 
portant applications, but it cannot be put 
to use in our present analysis. Additional 
education is profitable very largely be 
cause our technology is becoming increas- 
ingly complex, a process which in turn 
presupposes additional education. Recog- 
nition of this takes us back to the problem 
of the social worth of the activities that 
lead to the increasing complexity of our 
technological and organizational methods. 


IH. The Residual: A Roundabout Way of 
Measuring Productivity-Increases 


The method here to be used for estimat- 
ing productivity gains leads to higher 
estimates than do some procedures that 
have occasionally been suggested. Yet I 
feel that the method needs to be defended 
not so much against methods that attrib- 
ute a smaller component of growth to 
progress, but against methods that attrib- 
ute to progress an even larger growth- 
component. As concerns the United States, 
an argument could be made for the view 
that practically all long-run increase in 
output per man-hour (or possibly more 
than this) involves invention and/or 


18 See particularly Gary S. Becker. 
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additional knowledge-distribution because 
even insofar as the neoclassical approach 
attributes a growth-component to mere 
factor-substitution—1.e., insofar as physi- 
cal investment exceeds the equivalent of 
mere “‘widening’’—such investment pre- 
supposes the invention of new equipment 
of lesser labor-intensity.’® Practically all 
long-run increase of output per man-hour 
(and even the prevention of some decrease 
resulting from land-scarcity) requires at 
least some amount of additional per capita 
knowledge which may or may not express 
itself in the production of new types of 
equipment”’; the reverse proposition that 
making use of new ideas requires new capi- 
tal goods is hazy because new capital goods 
result from new ideas applied to already 
existing types of equipment. If one wanted 
to follow through consistently the implica- 
tions of the conception that all long-run 
increase in man-hour output reflects tech- 
nological progress, one would arrive at even 


higher productivity-gains than those which | 


we shall assume (though at more costly 
ones); the progress-generated productiv- 
ity-gains so defined would show a rising 
tendency, as will ours; and these progress- 
gains too would point to high but some- 
what declining rates of social return, simi- 
lar to ours. We will not follow through all 


29 This does not, however, imply that progress- 
generating inputs (in our sense) and investment in less 
labor-intensive equipment come in fixed proportions. 

* For qualifications see fn. 1. In the modern Amer- 
ican context these will be disregarded. 

2 On such an “inclusive” interpretation of progress 
one would have to charge our progress-generating in- 
puts, and also the net capital formation other than the 
equivalent af mere “widening,” to the increase of man- 
hour output (presumably with a crude allowance for the 
fact that the consequences of the relative scarcity of 
land also become offset along the growth path), The 
average rates of return on this bundle of physical in- 
vestment and “Dprogress-generating inputs” (in our 
sense) would be intermediate between what in the main 
part of this paper will be regarded as returns from the 
progress-inputs and what will be regarded as returns 
from physical investment “at a given level of tech- 
nology.” For example, the lowest of the calculated rates 
of progress-return in fn. 40,—clearly an underestimate 


the implications of this “inclusive” con- 
ception of progress though one of its several 
implications will be carried over into the 
framework J am using because in mine, too, 
economies of scale will become merged 
with “progress.” My main reason for not 
following through all the implications of 
the most inclusive conception is that some 
possible ways of increasing man-hour 
output require new ideas only in a very 
modest sense of this term, i.e., require 
merely somewhat trivial new ideas (re- 
sulting in slow changes of the physical 
composition of the capital stock). Thisis 
what in my appraisal justifies the ‘“neo- 
classical” procedure of attributing part of 
the increase in output per man-hour to 
changes in input-proportions aside from 
technological progress. But this way of | 
looking at the problem still leaves one with 
a preference for principles that lead to 
higher progress-estimates than do the prin-. 
ciples suggested in some other contribu- 
tions to growth theory. 

My analysis will rely on the method of 
the Residual as it is employed by John 
Kendrick for measuring the proportionate 
rate of increase of productivity. From this 
productivity-increase I will derive the 
magnitude I consider the benefit resulting 
from the progress-generating costs. 

As is well known, the method of the 
Residual attributes to technological ad- 
vance that increase in output which is not 
attributed to the increase in physical 
inputs given their base-pertod produghvtites. 
The measurement of productivity assumes 
measurement of the price-corrected market 


of the true rate—is 13 percent; the corresponding “low- 
est rate” (underestimate) in the framework implying the 
‘Snclusive” conception of progress may be said to come 
out at slightly lesa than 12 percent. Given this same 
“inclusive?” conception of progress, the rate on that 
part of the physical investment which exceeds the 
equivalent of mere widening would be zero in the ab- 
sence of all progress; on the other hand, in the absence of 
net capital formation the rate of return from progress- 
generating inputs would sot be zero (see Section IV, 2 
below). 
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value of output, and in the United States 
this is practically the same thing as to say 
that we are concerned here with a Residual 
observed as a proportion of the privately 
produced output.” The procedure has the 
implication that the analysis of the de- 
terminants of technological progress is as 
yet in a tentative stage, so that if for ex- 
ample R & D, the increase of per capita 
education, the extra-inputs needed for 
industrial changeovers, and some other 
items to be discussed in this paper make up 
the identifiable progress-inputs (as I 
suggest they do), we cannot at present 
expect good results from regressing output 
on all these specific inputs along with the 
conventional inputs specified in the pro- 
duction functions. I feel convinced that 
realism does require recognizing this limi- 
tation but that this does not mean that we 
are left with no good argument for relating 
the Residual to the inputs and costs I 
defined as progress-generating. 

Regression analysis of cross-sections of 
individual industry groups and of firms 
enabled investigators to obtain confirma- 
tion of the hypothesis that productivity- 
increases, as estimated by the method of 
the Residual, are positively correlated with 
R & D-intensity.* On the other hand, 


2 However, the base in relation to which the pro- 
ductivity-increase is measured is somewhat inflated as a 
result of the fact that the private sector includes some 
activities for which no productivity-increase can be 
measured (such as the activities of private nonprofit 
organizatéons, and paid household work); and it in- 
cludes some activities for which the output indices 
actually used do not measure productivity-increases 
adequately. A minor terminological awkwardness to be 
noted here is that government-enter prise, in contrast to 
general government, belongs in the “private” sector 
See also fn. 33. 

% Kendrick (pp. 182-186) has found a statistically 
significant correlation between the increase in his total 
factor productivity and the “R & D-intensity” of 
specific industry groups. His discussion of this problem 
is based partly on his own research and partly on that of 
Nestor Terlecky. 

Jora Minasian in his May 1969 article, and in his 
earlier work there quoted, reports on a positive re- 
lationship between R & D and productivity-increase in 


spillover effects from the public into the 
private sector, the diffusion of knowledge 
within the private sector, and the nar- 
rowness of the concept of R & D-intensity 
as compared to our concept of progress- 
generating input make it desirable to ask 
the question of the relationship of the 
Residual to progress-inputs also in broader 
intertemporal terms. When the question is 
so posed, it calls for exploring whether the 
time-sequence of productivity increases, as 
measured by the Residual, bears an un- 
derstandable relation to the time-sequence 
of progress-generating inputs. We shall see 
that this is indeed the case, but in such 
work there is at present only limited room 
for regression analysis and for “testing” in 
the technical sense. This is because for 
some purposes for which time-sequence 
comparisons of productivity increase with 
inputs are used it is advisable to rely on a 
rather small number of typical values of 
the variables for successive periods of 
considerable duration; high serial correla- 
tion and lags reduce the usefulness of data 
reflecting yearly changes.” Emphasis will 


a cross-section of chemical firms. He regressed Value 
Added on labor, capital and R & D. His estimate of the 
rates of return from R & D disregards a substantial 
proportion of the progress-costs with which we shall be 
concerned in this paper, but what matters here is the 
existence of a positive relationship between R & D and 
productivity-increase. However, the fact that on the 
cost-side merely R & D enters into Minasian’s analysis 
when he estimates rates of return may provide part of 
the explanation why these rates are hard to reconcile 
with the results of a survey (questionnaire study) on 
which Edwin Mansfield reported also in the May 1969 
Papers and Proceedings. Firms must be acutely aware 
of the changeover costs and of various other costs to 
be considered in our analysis. 

* This, however, is not all “black and white.” For 
example, regression analysis based on yearly data is not 
useless when it comes to examining the question whether 
in the United States the rate of increase of productivity 
has been rising. 

Testing the upward tendency of the rate of produc- 
tivity increases (semi-logarithmic nonlinearity) with 
yearly data is of interest only for the period following 
1919 (or conceivably for a period ending in 1919), 
Kendrick has shown conclusively that ¿f one decides to 
limit oneself to semi-logarithmically linear relations of 
productivity to time (Le., of the logarithm of produc- 


H 
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therefore be placed on tendencies observ- 
able by comparing typical data for a 
limited number of consecutive periods, and 
importance will be attributed to the fact 
that when the Residual is used as a point of 
departure for estimating benefits, and the 
costs are defined as those of our progress- 
generating inputs, the benefit-trends and 
cost-trends show a fairly consistent rela- 
tionship that “makes sense.” 

The method of the Residual can be em- 
ployed in different ways. Kendrick has 


tivity to time itself), then the slope is distinctly steeper 
for the period starting in the late part of this century’s 
second decade than for the period preceding that 
“break.” However, Kendrick did not discuss the ques- 
tion of the quality of the linear fit for the pre-1919 or the 
post-1919 span. The nonlinearity observable for the 
post-1919 is a matter of importance for the present 
study. 

As for the period 1919-66, the upward creep of the 
semi-logarithmic slope, presently to be illustrated in 
the text with reliance on benchmark years, does ex- 
press itself also in the statistical significance of the 
positive coefficient of a second-degree term. This state- 
ment concerning “significance” implies the use of 
yearly data, and the diagnosis based on such regressions 
(rather than on benchmark years) becomes somewhat 
complicated by the fact that if a third-degree term is 
also introduced, statistical significance is found for the 
negatiive coefficient of that term too. The inflexion point 
so obtained lies in the past. Yet the date of the inflexion 
point and inspection of the plots suggest that this results 
from the exceptional productivity-increases during 
World War II; Le., the inflexion point reflects the slope’s 
war-time peak which, despite the consistency of the 
slope’s rising tendency for successive periods of longer 
duration, has not been reached again. One would of 
course not rely on such equations for projection into the 
future, since the future course of productivity-in- 
creases will be strongly influenced by the course of the 
progress-generating inputs; but at any rate one would 
try to smooth out, rather than to emphasise, the effect of the 
depression of the ‘thirties’ and the effect of World War II. 

For 1919-66 I used merely forty-one yearly data for 
each variable (instead of forty-eight) because, as will 
be explained in the text, I used preliminary revised esti- 
mates for several recent years and consistency had to be 
observed in linking these to earlier years. It should be 
added that serial correlation is very high in this ma- 
terial. On the whole, I prefer to make use of the bench- 
mark~year data of the text—i.e., of typical values for 
periods of reasonable duration—rather than of regres- 
sions computed from yearly data. The procedure used 
in the text is no more “arbitrary” than the decision to 
disregard the third-degree term in the regressions just 
discussed. 


measured a magnitude he calls total factor 
productivity, this being a productivity 
measure from which he excludes the conse- 
quences of allocational shifts among sectors 
(his industry groupings). Hence here the 
shifts, which in fact have favored the 
higher-productivity sectors (industry 
groups), are made to express themselves as 
increases of weighted physical inputs rather 
than of productivity. Further, Kendrick 
has measured a magnitude which he calls 
“output per unit of total input” and which 
differs from his ‘‘total factor productivity” 
only in that it registers the results of the 
intersector shifts as productivity-increases 
rather than as increase of weighted input- 
quantity. Both concepts relate to the pri- 
vate domestic economy. 

Both measures used by Kendrick regis- 
ter larger productivity-increases than those 
consistent with the usual two-factor class- 
room models, because his input-estimates 
include estimates of farm land and of real 
estate (site land) as part of his estimate of 
capital. The relative fixity of this input 
reduces the growth-rates of physical in- 
puts, thus increasing the Residual. Aside 
from this, some technical considerations 
suggest that, by their own standards, the 
Kendrick measures of productivity-gains 
err somewhat on the high side but other 
considerations point in the opposite direc- 
tion. 

From 1900 to 1929, factor productivity, 
including the favorable effect of inter- 
group shifts, rose at an annual compound 
rate of 1.8 percent (during tht last ten 
years of the period it rose at 2.0 percent); 
from 1929 to 1948 the rise occurred at the 
rate of 2.3 percent; from 1948 to 1966 at 
2.8 percent, with no acceleration during 
these past eighteen years. If we exclude 
from the productivity-increase the favor- 
able effect of Kendrick’s intergroup shifts, 
we obtain somewhat smaller productivity 
increases but broadly similar trends for 
these, except that some further accelera- 


12 THE AMERICAN ECONOMIC REVIEW 


tion is observed for the comparison of 
1957-1966 with 1948-1957.% Kendrick’s 
published series end with estimated values 
for 1957, but I made use of his somewhat 
revised figure for 1957 and of his figures for 
later years, i.e., of unpublished data he 
kindly let me see, though with emphasis 
on their preliminary character. 

Thus, from the period 1929-1948 to the 
present, the rate of increase of productivity 
has risen by about 20 percent of itself; or 
by about 30 percent, if the effects of the 
intergroup shifts are excluded from the 
productivity-increase. From the opening 
decades of the century to the present, the 
rate of productivity-increase has risen by 
about 60 percent (a figure which becomes 
75 percent with exclusion of the intergroup 
shifts) .* 

Indications of a rising tendency of the 
rate of productivity-increase are consis- 
tent, though the rise is small as compared 
to the rise of the recorded progress-gen- 
erating inputs, particularly of R & D, in 
relation to output. The discrepancy be- 
comes significantly reduced by reasonable 
allowance for progress-inputs that are not 
recorded as such. 


IV. The Framework for Productivity and 
Benefit Measurement: How Sertous 
are its Prifalls? 


1. Using the All-Inclusive Cost-Base Re- 
quires a Deduction on the Productinty-Stde. 
We start with a pitfall for the avoidance 


5 On this basis the following results are obtained: 
from 1900 to°1929 the rise was 1.5 percent (for the sub- 
period 1919-29: 2.0 percent); from 1929 to 1948 it was 
2.0 percent; from 1948-57 it was 2.3 percent; and for the 
following nine years 2.6 percent. 

1 Dension, who has made an attempt to separate 
quantitatively the effect of different sources of growth— 
an attempt which because of interactions between his 
“sources” I am inclined to consider too ambitious— 
used his estimates also for explaining what results he 
would obtain by a method much more similar to that of 
Kendrick and of other investigators. It turns out that 
from the period 1909-29 to 1929-47 he would obtain a 
45 percent rise of the rate of productivity-increase. See 
Edward F, Denison, pp. 148-49, 


of which a definite prescription can be 
given. If we say, as we do when using our 
all-inclusive cost-base, that productivity- 
increases cost us imer alia the inputs 
needed for increased per capita education, 
then we are implying that on the benefit- 
side the bulk of this particular cost must 
be deducted from the productivity-in- 
creases. The reason is that a once-attained 
higher level of per capita education must 
subsequently be maintained to keep the 
level of knowledge from becoming reduced. 
In this regard the characteristics of educa- 
tion are different from those of R & D or 
from those of the costs of changeovers. 

What needs to be deducted on the bene- 
fit-side is the “bulk” of the cost that had 
been entered for education—not the entire 
cost—-because we are relating our magni- 
tudes to output, and constancy per unit of 
the population means a gradual reduction 
per unit of output. However, on reasonable 
quantitative assumptions the “discounted 
value” of the difference between these two 
growth rates is small, and hence I will 
indeed deduct the bulk.” 


2. The Embodiment-Dtsembodiment Issue, 
the Qualtty-Ouantity Controversy and the 
Importance of “Dimensions of Improve- 
ment.” 

We shall now consider the main problem 
of the present section. Our reasoning can 
be placed into frameworks of different 


21 If progress were limited to a brief interval, then 
not merely the “bulk” but, for practical purposes, aff of 
the cost-item entered for increased per-capita education 
would have to be deducted on the benefit-side of the 
ledger. The increase in per capita output resulting 
merely from, say, a 2 percent yearly increase of the 
capital-labor ratio “at a given level of technology” 
would require a negligible correction of the kind de- 
scribed in the text. But if we consider a very long se- 
quence of periods with technological progress and as- 
sume, say a 2 percent yearly increase in per capita out- 
put then, with a 10 percent discount rate, roughly 
four-fifths (or a shade less) of the cost-item entered for 
increased per capita education should be deducted on 
the benefit-side. I will in fact deduct about four-fifths, 
with some rounding where this is called for (see fn. 40, 
for the calculation of the 1966 and the 1953 yield). 
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kinds as long as these have enough in 
common with the models discussed in 
Appendix A. For us the essential property 
of these constructs is that they are models 
of disembodied progress in which the 
elasticities of output with respect to the 
inputs are reasonably well approximated 
by the distributive shares of the inputs, 
and in which distributive shares remain 
reasonably stable. To the extent that these 
assumptions are unrealistic our analysis 
needs to be adjusted, and in Section ITI, I 
have already pointed out that one type of 
adjustment does not change the conclu- 
sions very much, What should we think of 
the “‘disembodiment”’ implication of our 
framework, i.e., of the implication that 
progress leads inter alia to the production 
of new types of goods rather than depends 
on new equipment? 

Models of so-called embodied progress do 
not seem convincing to me on logical 
grounds, and to my knowledge, no claim of 
empirical superiority has been made, let 
alone established, for these frameworks. As 
I said, all progress is necessarily disem- 
bodied in the sense that new ideas must 
always be put into effect with reliance on 
the initially given resources. This is an 
essential constraint under which all econo- 
mies operate. Improved production with 
the initially given resources then leads to 
more and better capital goods—hence to 
the replacement of old with superior equip- 
ment and structures (‘‘obsolescence’’)— 
and it yields more and better consumer 
goods. But all this represents forward, not 
backward, embodiment. 

For various purposes it has proved re- 
warding to interpret progress as ‘‘factor- 
augmenting’; yet even if progress is inter- 
preted as purely capital-augmenting, this 
alone does not change the framework into 
one of embodied progress. Using a frame- 
work in which some input is “augmented” 
merely means expressing the productivity- 
increase of that input as the equivalent of a 


specific quantity-increase and expressing 
the productivity-increases of other inputs 
as resulting from complementarity. No 
empirical superiority has been claimed for 
this degree of unilateral emphasis on 
capital—i.e., for assuming pure capital- 
augmentation—but at any rate more is 
needed for obtaining “embodiment,” in a 
distinctive sense of the term. 

If the embodiment hypothesis is not to 
lose what I consider its essential charac- 
teristic, the additional assumption must be 
made that each period’s capital-goods 
output can become subject merely to a 
single dose of augmentation which de- 
scribes a specific level of technology; and 
that only the next period’s capital goods— 
the next vintage—can become subject to 
the next dose. This, I submit, is an un- 
convincing assumption if we take into 
account why next period’s capital goods— 
next period’s equipment-models—are su- 
perior to this period’s equipment-models. 
They are superior because this period’s 
initially given equipment-models and labor 
perform better than how these inputs 
would have performed without the new 
ideas. So why should the possibilities with 
a period’s capital goods—a given vintage— 
become exhausted during a specific period 
for which a specific level of technological 
knowledge is defined? If the possibilities do 
not become exhausted in this fashion, then 
a level of technological knowledge ceases 
to be uniquely described by (or embodied 
into) a specific vintage of capital goods. 

In the absence of strong empirical sup- 
port for the hypothesis of pure capital- 
augmentation and of the required addi- 
tional assumption, I have fewer misgivings 
about disembodiment than about embodi- 
ment, Yet while so-called embodiment 
makes too much of the role of new physical 
capital formation in bringing about prog- 
ress, disembodiment implies overlooking 
its progress-promoting effect which prob- 
ably does exist. The existence of this ef- 
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fect complicates matters, and I shall soon 
return to this difficulty. 

We must be mindful also of another 
property of the framework here employed. 
We are implying, as does the method of the 
Residual in general, that it is advisable to 
try to translate quality-improvements of 
consumer goods into additional quantities 
and yet to express productivity-increases 
of capital goods and of inputs in general as 
quality-improvements for given physical 
quantities. 

In my appraisal there is no reason to 
become disturbed about this lack of sym- 
metry between the interpretation of im- 
provements of inputs and that of improve- 
ments of consumer goods. The alternative 
would be that of lumping together our 
‘“nrogress-generating inputs” with the 
other inputs, and of interpreting the re- 
search worker not as one who increases the 
productivity, and hence the quality of the 
inputs with which measured output is 
produced, but as one who kas the same 
kind of productivity in the production of 
measured output as do (say) production 
workers.” However, for my present pur- 
pose it would be wrong to cut the story 
short in this fashion. I am concerned with 
the question how the social yield of pro- 
gress-inputs compares with that of other 
inputs, and this concern calls for placing 
emphasis on the indirectness with which 
the progress-inputs produce additional 
measured output.*® Thus, for the present 
purpose it is useful to have a framework 
in which the progress-inputs increase the 
“quality” of the other inputs and in which 
the other inputs produce quantities of 
output. 

In practice the effort to let the produc- 


t See Zvi Griliches and Dale Jorgensen. 

» Looking at the matter in this fashion is of course 
compatible with using models that represent progress 
as the “augmentation” of inputs. Indeed, models of 
this sort usually draw a sharp distinction between “‘in- 
puts measured in physical units” and “inputs measured 
in (augmented) efficiency units.” 


tivity-increases of inputs express them- 
selves in quality-changes for given physical 
quantities, and to translate the quality- 
improvements of consumer goods into 
quantities, gives rise to many procedural 
difficulties and the methods for taking care 
of these are admittedly very imperfect. In 
particular, it has been argued that the 
quantitative allowances for the improve- 
ment of consumer-good quality are not 
only very crude (which they certainly are), 
but in all probability also insufficient. In a 
general way it makes good sense to suspect 
that the allowances are quantitatively 
insufficient, but we should nevertheless 
note that the standard of living of Western 
countries is rising rapidly, and it is par- 
ticularly true at higher levels of income 
that the market basket illustrates in- 
stances of consistent quality-deterioration 
as well as of improvement. Nevertheless, 
for consumer goods I shall make an allow- 
ance for the assumed underestimate of net 
quality improvement (see Appendix C). 
Last but not least, an inevitable imper- 
fection of frameworks of the kind here 
employed results from two-way interac- 
tions between physical capital formation 
and technological progress, As I said above, 
my misgivings about the method by 
which vintage models deal with this rela- 
tionship does not mean that I consider it 
harmless to disregard the interactions. 
Starting with initially given resources, 
the chances of substantial and continued 
improvement are undoubtedly greater if 
the processes used are rich.in changeable 
properties—i.e., in what I elsewhere called 
dimensions of improvement—than if these 
processes offer improvement possibilities 
only in a few directions; and the use of a 
large vartely of instruments of production 
opens up a large number of dimensions of 
potential improvement. In another study 
I found strong indications that the results 
of learning-by-doing are significantly in- 
fluenced by differences in the available 
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number of dimensions of improvement.*® 
So physical capital formation helps the 
improvement process, if for no other rea- 
son than because it increases the number 
of directions in which improvement can 
proceed. The interaction is mutual: we 
have seen that without any technological 
progress whatever, net physical capital 
formation could not exceed the equivalent 
of the growth of other inputs because less 
labor-intensive machines are different ma- 
chines. Some readers might therefore pre- 
fer the alternative framework outlined at 
the outset of Section III (see also fn. 21). 

On the whole, I do not believe that we 
would become guilty of gross error by dis- 
regarding these mutual interactions when 
using our framework for distinguishing 
between progress-generating activities and 
physical investment provided we stay 
aware of the fact that large changes in the 
scale on which either of these activities is 
pursued have implications for the condi- 
tions under which it is possible to engage 
in the other type of activity. Of this we 
must remain aware. 


V. Progress-Generating Inputs and Costs: 
The Significance of the 
“Unrecorded” Items*! 


From 1953 to 1966 total recorded R & D 
rose from $5.2 billion to $22.2 billion, and 
this represents a better than twofold in- 
increase when R & D is expressed as a 
proportion of the privately produced 


3 See my “Specific Interpretations of Learning by 
Doing.” 

a The numerical statements in this section will be 
based on National Science Foundation (WSF) data for 
recorded R & D, and on data of the Department of 
Health, Education and Welfare (HEW) for education 
expenditures, except that Fritz Machlup’s book, to 
which reference will be made in the section, was used 
for broadening the concept of education costs much 
beyond the HEW coverage. 

The reader will find the relevant NSF data in the 
periodically appearing WSF publications listed in the 
Reference section. 

See References also for the HEW data, 


GNP. This proportion rose from 1.6 per- 
cent to 3.3 percent. While an appreciable 
part of this increase was “real’’—1e., 
“physical ’—considerable importance at- 
taches to changes in relative values. 

The question of the weight of the real- 
input component versus the relative-valua- 
iton component of the increase of the ratio 
of R & D-cost to private GNP is discussed 
quantitatively in Appendix B, This ques- 
tion is of some importance because the 
relative-valuation component represents 
in part rent-formation—a mere transfer of 
income—rather than a rise of social costs. 
However, in any event, even the relative- 
valuation component represents in good 
part rising social costs, because the rela- 
tively-rising salaries of research workers 
(and also of teachers) have attracted into 
the progress activities individuals whose 
qualifications and productivity would be 
higher also in other occupations. This must 
have been the driving force of the transfer. 
Such a phenomenon is accompanied by 
rent-formation, but I suspect that in the 
progress-activities—particularly in reseach 
and higher education—the rent-formation 
accompanying the rise of social costs is 
smaller than in the types of activity mostly 
referred to when the nature of the transfer- 
rent problem is illustrated.® 


2 In 1953 the private GNP was $332.7 billions (the 
total GNP $364.6 billions), in 1966 the private GNP 
was $671.1 billions (the total $747.6 billions). 

Kendrick’s productivity increases are measured 
merely for the private domestic output, but when ex- 
pressed in terms of proportions the differen& between 
“private domestic” and “private” is exceedingly small. 
Also, for recent periods there is a strong presumption 
that those parts of the foreign economies from which 
domestic income is derived have greatly benefited from 
our domestic progress-generating activities, and that 
these foreign sectors have shown a productivity-in- 
crease at least as great as that of the corresponding 
domestic sectors. 

* In the typical illustrations, transfers from one sec- 
tor to another create rents because, given a homogeneous 
labor force in the favored sectors, aH workers of these 
sectors must be paid the higher wages which only some 
could earn in the occupations from which workers are 
becoming diverted. I conjecture that where the pro- 
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We have just seen that from 1953 to 
1966 the ratio of total recorded R & D cost 
to private GNP rose by more than 100 
percent. For the period 1929-1953 only 
sporadic and incomplete data are avail- 
able, but there is good reason to conclude 
that during this period there occurred a 
very significant increase of R & D inputs in 
relation to real private GNP, and that in 
terms of undeflated values the increase was 
even more substantial than in real terms 
(see Appendix B). These increases are out 
of line with the rise of the rate of produc- 
tivity-increase. The latter is a 60 percent 
or, at most, a 75 percent increase even if we 
go back to 1900-1929 and thus compare 
the pre-1929 period with the present.™ 

The efficiency of the educational com- 
plement of research would to some extent 
become adjusted to the requirements set 
by new knowledge-production even if 
per capita knowledge inputs did not rise in 
quantity. In reality the quantity of these 
inputs has risen appreciably. Partly from 
HEW data and partly from those of Fritz 
Machlup, I infer that from the calendar 
year 1953 to 1966 the cost of increased per 
capita education rose from the equivalent 
of 0.3 percent of private GNP to the 
equivalent of about 0.5 percent (see Ap- 
pendix B). Increased education works it- 
self out with significant lags, but an ap- 
preciable rate of increase dates back far 
into the past. Therefore, trend-appraisals 
are not appreciably distorted if we asso- 
ciate 0.3 percent with the 1953 benefit, and 
0.5 percent with the 1966 benefit, though 
the levels of the rates of progress-return 
are somewhat distorted—i.e., are calcu- 


gress-sectors are the favored ones the significance of 
this phenomenon is reduced by the fact that the labor 
force of research establishments is far from homogene- 
ous. The reason why a high proportion of these workers 
is facing increasingly favorable market conditions is 
that a high proportion is gradually improving its qualifi- 
cations which are getting to be considered increasingly 
valuable also in other occupations. 
” See the concluding part of Section TT. 


lated as if the lag did not exist—a fact that 
need not disturb us much because the 
smaller cost of the past, which in view of 
the lag would represent a more appro- 
priate present charge, arose correspond- 
ingly earlier and for that reason should be 
viewed as the equivalent of more than the 
undiscounted figure suggests.” 

As for the industry-financed (institu- 
tionally profit-oriented) R & D, this rose 
from $2.2 billions in 1953 to $7.2 billions in 
1966. When expressed in relation to private 
GNP we obtain a rise from 0.7 percent to 
1.1 percent. In Appendix B it is shown that 
the post-1953 rise of thts particular propor- 
tion is likely to have been mainly (perhaps 
entirely) the result of the increase in the 
relative prices of R & D inputs. That is to 
say, here the relative-valuation component 
accounts for practically the entire effect, 
while for total R & D, the real-input com- 
ponent also was significant (even for 1953- 
1966). | 

Regardless of whether we are interested 
in yields on our all-inclusive cost-base or in 
yields on a cost-base limited to institu- 
tionally yield-oriented progress-inputs, ex- 
clusive concern on the cost-side with 
recorded R & D and with increased per 
capita education would lead to the twin 
conclusions that yields have been declining 
steeply and that they nevertheless still are 
at a “perplexing” level. Such calculations 
are misleading because they disregard the 
fact that obsolescence in the conventional 
sense, as well as some costs of a character 
similar to that of obsolescense, and also 
some costs of a different kind, are omitted 
from the recorded progress-generating costs. 
This is so even if for the present purpose we 
regard the education costs in Machlup’s 
broadened sense as “recorded.” Many of 
the unrecorded costs, including obsoles- 
cense itself, fall in the category which in 
Section I, I called costs of changeovers to 


z The appropriate discount rate is obviously in excess 
of the growth rate of the output base. 
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new methods. Their weight is substantial, 
but for a given rate of technological prog- 
ress these costs are unlikely to change 
much in relation to private GNP. Hence 
allowances for these costs reduce not 
merely the rates of return but also their 
downtrend. 

It is easy to become misled into the 


-- belief that the method of the Residual 


automaticaly implies proper recognition 
of obsolescence. In a sense it does recognize 
obsolescence but it does not do so in the 
sense relevant to our problem. The method 
is not intended to, and it does not, take 
account of the fact that in any of the “base 
periods” with which the “present period” 
is compared, the now old technology was 
new. Hence at that time the now old 
technology gave rise to obsolescence and 
it required various tmstrumental activities 
that represented costs of changing over to 
new methods. These costs would not have 
been incurred in the base-period and they 
would not be incurred now if there had 
been no technological advance in either 
period. In a continuously progressing 
economy the inputs used for the obsoles- 
cence-component of capital-replacement 
are continuously withheld from the pro- 
duction of consumer goods or from net 
investment (or from the public-sector 
counterparts of these).®’ 

A list of the items that may be regarded 
as unrecorded costs is presented in Appen- 
dix C, along with explanations. In spite 
of the large number of items on the list, 
we may take it for granted that only one 
item—conventional obsolescence—corre- 
sponds individually to an appreciable pro- 

* To be precise, the method “nets out” obsolescence 
automatically only to the extent that, from the base 
period to the period with which it is compared, ob- 
solescence may have increased in relation to the output- 


77 The same is true also of obsolescence in the public 
sector. This is perhaps best regarded as one of the social 
costs of progress in the private sector (but the quantita- 
tive importance of how this item is interpreted is very 
small for our purpose). 


portion of private GNP. As for the other 
items, in some cases it is doubtful whether 
they have a legitimate place on the list and 
at any rate, even their joint weight cannot 
be appreciable when expressed in relation 
to private GNP. Among the items listed 
in Appendix C there are only a few that 
would be suspect, even at first sight, of 
possessing large weight. Item 5 of the 
Appendix—the cessation of learning-by- 
doing with the old equipment and for the 
old product when new methods are intro- 
duced—belongs among the suspects, but 
in reality it is unlikely to be of great quan- 
titative importance because in each period 
the discarded methods are apt to be those 
for which learning-by-doing has largely 
run its course. Item 6—the technical im- 
perfections of recording—must have been 
large in the early decades, but we are con- 
cerned here mainly with the post-1953 
period, and our few references to pre-1953 
periods were based on attempts to get 
indirectly at what now would be “recorded” 
R & D. For the present purpose I shall 
assume that a deliberately high estimate is 
obtained of the joint weight of the un- 
recorded costs other than obsolescence in the 
usual sense if these other costs are put 
at 2 percent in relation to private GNP; 
and that a deliberately low estimate is 
obtained by putting these items at 1 per- 
cent. 

What mainly matters is obsolescence in 
the usual sense. The fact that we consider a 
component of capital consumption a cost 
even though we are moving in a GNP 
framework may seem paradoxical, but for 
no good reason, because while for our 
periods GNP may safely be used as a 
proxy for NN P, we must take into account 
that if capital consumption had all along 
been smaller, then any given GNP would 
have been a proxy for a higher NNP. 

Experts have repeatedly expressed the 
view that practically all of the capital 
consumption and replacement, which cor- 
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responds to more than 10 percent of GN P,*® 
reflects obsolescence, i.e., a result of tech- 
nological progress. Such a statement needs 
to be reinterpreted for our purpose. If the 
service lives of capital goods were to be 
prolonged significantly, then, unless the 
equipment-goods and the construction 
industry were to raise their costs and sell- 
ing prices for the sake of durability, the 
users of capital goods would be spending 
more on repairs and maintenance. The 
question here is: how much more? This, I 
believe, has remained an unexplored ques- 
tion which would deserve a research effort. 
In the absence of dependable information, 
I suggest two guidelines for the present 
purpose. I will base my subsequent rea- 
soning more on the second than on the 
first of these. 

1) By assuming that total capital con- 
sumption typically amounts to about 12 
percent as expressed in relation to private 
GNP, and by charging one-fourth of this to 
technological advance for obsolescence, one 
is unlikely to overcharge the progress- 


38 From 1919 to 1955 Kuznets’ capital consumption 
allowances move in the range from 10.9 to 15.1 in rela- 
tion to GNP (constant prices); at the beginning and 
also at the end of the period the figure was almost pre- 
cisely in the middle of the range. This implies Kuznets’ 
Variant ITZ of output. Using other Variants of Kuznets, 
wider ranges are found for movements of the deprecia- 
tion ratio in the region above 10 percent. See Kuznets’ 
Appendix A, Table R-2, p. 487. 

The capital-consumption ratio implied in the Capital 
Stock Study of the U.S. Department of Commerce, 
Office of Business Economics seems to be somewhat 
smaller than Kuznets’, but also typically somewhat 
higher than 10 percent. See for this e.g. Robert C. Was- 
son’s articles in the Survey of Current Business, particu- 
larly in the December 1966 and in the February 1969 
issue, However, proper interpretation of the relation- 
ships here considered requires also use of computer 
output available from Mr. Wasson’s office. My evalua- 
tion implies a reasonable “blowing up” of the Commerce 
Capital Stock Study depreciation figures, in view of the 
fact that the figures of the Study relate only to the 
business sector including farms, i.e., exclude the resi- 
dential sector as well as general government, I was using 
the Capital Stock Study’s straight-line depreciation 
estimates and was using them on “Cost 1” basis. This 
cost-basis makes the method of deflating comparable to 
that applied to the Commerce estimates of the GNP. 


account. One way of visualizing the im- 
plications of a charge of such size—3 per- 
cent of private GN P—is to note that it is 


‘consistent with the hypothesis that in 


order to arrive at a doubling of the useful 
service lives, the users of capital goods 
would have to increase their present ex- 
penditures on current repairs and main- 
tenance by the equivalent of about 50 
percent of what would then become their 
reduced current capital-consumption cost.*® 
For structures which represent a very 
weighty component of the capital stock, 
this is quite likely to be an overstatement 
of the costs of extending the now usual ser- 
vice lives, hence an understatement of the 
costs to be set against technological ad- 
vance and against the rise of living stan- 
dards in which it expresses itself. The same 
may be true of some types of equipment, 
but there undoubtedly exist types for 
which these numerical assumptions under- 
state the costs of the extension of service 
life, and thus overstate the cost of progress. 
On the whole, charging 3 percent of private 
GNP is unlikely to err (or to err much) on 
the high side of costs, and this charge 
might well err on the low side. As long as 
we try not to overcharge we may add 
merely 1 percent of the private GNP for 
unrecorded costs other than obsolescence, 
i.e., for the other costs listed in Appendix C. 
We arrive at 4 percent of private GNP for 
what I consider a “moderate” estimate of 
the unrecorded costs, though I will not 
build much on this figure. 

2) An immoderate overstatement of the 
obsolescence-cost of progress would be 
obtained by charging to progress the 
entire capital-consumption—i.e., about 12 
percent of private GN P—and by adding 2 


3 Any hypothesis of this kind has the realistic impli- 
cation that in a progressive economy the “representa- 
tive” physical asset is produced in such a way as to be 
in some sense “too durable.” This has several reasons, 
one of which presumably is that lack of durability is 
not the only unfavorable property of a “flimsy object.” 


+ 
* 
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percent for the other unrecorded costs, 
thus obtaining a charge corresponding to 
14 percent of private GNP. But it will 
prove to be important to take a look also 
at the progress-yields obtained on this 
immoderate assumption. I wll build on 
the fact that the 14 percent charge is ex- 
cessive by a significant margin. 


VI. Levels and Trends of “Objective” Yields 
and Observations on Matters Calling 
for Subjective Appraisal 


The method by which the quantitative 
yield-appraisals were obtained is based 
on the discussion in Sections III and V 
and the details are explained in the foot- 
note below.** Note that on the productiv- 


48 (a) 1966, all-inclusive cost-base, 4 percent of private 
GN P charged for unrecorded costs. Recorded total R&D, 
as a proportion of private GNP: 3.3 percent (all other 
data will also be expressed in relation to this output 
measure). Cost of increased per capita education: 0.5 
percent. Annual rate of productivity-increase: 2,8 per- 
cent, which becomes reduced to 2.4 percent when the 
bulk of the foregoing education item is deducted (see 
Section IV, 1). Since 3.8+4.0=7.8, and since 2.4+-7.8 
=().31, the resulting rate of return is 31 percent. For 
1966 this rate and that presented in (c) below, bound 
the range defined in Section IJ when the charge is 
4 percent. 

(b) Same as (a) except with the clearly excessive charge 
of 14 percent instead of 4 percent (see last paragraph of 
Section V). The resulting rate of return is 13 percent, 
For 1966 this rate and that presented in {d} bound the 
range defined in Section II when the charge is 14 


percent. 

(c) 1966, reduced cost-base, with 4 percent charge. We 
enter 1.1 percent for the recorded R&D. Since 1.1+4.0 
= 5.1, and since 2.8+-5.1=0.55, the resulting rate of 
return is 55 percent. See last sentence in (a). 

(d) Same as (c) except with 14 percent charge. The 
resulting rate is 18 percent. See the last sentence in (b). 

(e) 1953, all inclusive cost-base, with 4 percent charge. 
Recorded total R&D: 1.6 percent. Cost of increased 
per capita education: 0.3 percent. Productivity-increase 
2.8 percent which becomes reduced to 2.55 percent 
when the bulk of the foregoing education item is de- 
ducted. Since 1.9+4=5.9, and since 2.55+-5,9=0.43, 
the resulting rate of return is 43 percent. For 1953 this 
rate and that presented in (g) bound the range defined 
in Section H when the charge is 4 percent. 

(f) Same as (6), except with 14 percent charge, The re- 
sulting rate of return is 16 percent. For 1953 this rate 
and that presented in (4) bound the range defined in 
Section II when the charge is 14 percent. 

(g) 1953, reduced cost-base, with 4 percent charge. The 


ity-side we rely on Kendrick’s estimate of 
annual productivity-increase including the 
effect of intergroup shifts (2.8 percent), 
but the reader can convince himself that 
the result would be influenced little by 
the use of estimates that exclude the in- 
tersector effect (for the most recent period 
this would have been an increase of 2.6 
percent p.a.). To me it seems reasonable to 
relate also the intersector effect to prog- 
ress-generating inputs.“ 

Many statements one would like to be 
able to make about these results would be 
much too risky for presentation. But there 
are two statements which I consider to be 
safe. 

The first of these is that the present 
average social rate of return from the 
progress-activities is substantially in ex- 
cess of 13 percent on the all-inclusive 
cost-base, and substanitally in excess of 
18 percent on the cost-base limited to 
institutionally profit-oriented progress-in- 
puts (‘‘reduced”’ cost-base). The rates of 
13 percent and of 18 percent would imply 
charging all capital consumption to prog- 
ress, as if extension of service-life were 
entirely cosiless ad infinitum except for 
continued maintenance costs at the now 
usual level. If we charged one-fourth of the 
capital consumption to progress, and made 
a moderate charge also for other unre- 
corded costs, we would obtain a 31 percent 
rate of return on the all-inclusive cost-base, 
and a 55 percent rate on the reduced cost- 
base. These particular charges, rest on 


resulting rate of return is 60 percent. See last sentence 
in (2). 

(A) Same as (g), except with 14 percent charge, The re- 
sulting rate of return is 19 percent. See last sentence 
in (f). 

The lowest rate in this listing is that in (4) above. As 
for the “corresponding” rate obtained in the alternative 
framework outlined at the outset of Section III, see fn. 21. 

41 By using the 2.6 percent figure we would reduce the 
lowest of the rates listed in the preceding footnote (Le., 
the rate there presented in paragraph (b)) from 13 per- 
cent to 12 percent. 
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guesswork (I believe of a plausible kind), 
but it may be regarded as a fact that 13 
percent and 18 percent understate the 
average rate of progress-return by a sub- 
stantial margin and this will prove signifi- 
cant for the present analysis. 

The second statement I consider to be 
reasonably safe is that the rates of return 
show some degree of downward tendency 
in the long run (see here also Appendix B). 
The qualifications one might want to add 
to this statement are not sufficiently 
persuasive to arouse much suspicion in the 
diagnosis that such a tendency is observ- 
able, though I would not want to assert 
that my figures give an accurate idea of 
the extent to which a downtrend has mani- 
fested itself. On what I defined as the re- 
duced cost-base this downward tendency 
has been very mild, but it would not 
entirely disappear on any cost-base that to 
me seems reasonably chosen. 

The suggestion of a long-run downward 
tendency of the average rate of return is 
not‘ misleading, because the long-run in- 
crease of the costs of progress-inputs has 
all along exceeded the rise of the produc- 
tivity-gains when both are expressed in 
relation to the same output-base. In par- 
ticular, the approximately constant up- 
trend of productivity during the post-war 
decades has been associated with increas- 
ing progress-costs even if we consider 
merely the costs of the privately financed 
progress-inputs, The second half of the 
present decade does not fit well into the 
pattern, but it is too early to try to inter- 
“pret the record of the very recent infla- 
-tionary years, not only because the rate of 
© Fesource-utilization in the American econ- 

_omy has risen suddenly but also because 
the rate of increase of the progress-inputs 
has been tapering off. This tapering off 
occurred partly because the rate of in- 
crease of space research tapered off and 
then space research reached a peak in 1966; 
and partly because even more recently 


there also took place anti-inflationary 
downward revisions of government pro- 
grams (which is not to say that the rate of 
increase of R & D might not have declined 
even aside from these circumstances). 
Consequently it is to early to ask whether 
in the mid-sixties the downward tendency 
of our benefit-cost ratios was or was not 
interrupted, but further productivity- 
increases would have to assume a very 
unlikely course to invalidate the conclu- 
sion that there did occur some degree of 
long-run decline, even with reasonable 
allowances for lags. 

We should note that the downward 
tendency of the progress-yields would be 
slightly smaller than our figures suggest if 
we assumed a small rise of the rate of 
increase of factor productivity from 1953 
to 1966. In fact there is valid reason for 
assuming a small acceleration of progress 
but, as concerns the downward tendency 
of the yields, allowance for this would 
make little difference, because such a 
modification would call at the same time 
for a small increase of our charge for the 
unrecorded costs.” 


“a I assumed a 2.8 percent rate of increase of factor 
productivity for the entire period 1948-66. This is in 
accordance with the Kendrick estimates when the favor- 
able productivity-effects of intersector (intergroup) 
shifts are included. On this basis there was no increase 
from 1948-57 to 1957-66. However, if the effect of these 
shifts is excluded, then from 1948~57 to 1957-66 a rise 
is observed from a rate of increase of 2.3 percent to a 
rate of 2.6 percent. Furthermore, even the first of these 
two types of measure of productivity-increase rose from 
the period 1929-48 to 1948-66 (it rose from 2.6 percent 
to 2.8 percent), and it may be argued that this rise has 
resulted in part from the post-1953 increase in progress- 
inputs. 

When comparing 1966 with 1953 I took no account 
of any such increase on the benefit-side of the ledger. I 
algo used the same percentage allowance in relation to 
private GNP for the unrecorded costs of 1966 as for 
those of 1953, since there exists a general presumption 
that these costs tend to move in proportion to the rate 
of progress. During these particular thirteen years there 
may conceivably have occurred a somewhat more than 
proportionate increase in specific costs appearing in the 
list of Appendix C. One may be led to suspect this for 
example because of the increase of the white-collar 
proportion of the labor force, On the other hand, the 
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A downtrend of rates of return in the 
progress-generating activities is, of course, 
not the same phenomenon as the pre- 
viously discussed gap between the average 
and the marginal rate on the progress- 
inputs of single periods; the downtrend 
over time calls for a different interpreta- 
tion. It may be interpreted as meaning 
that researchers, teachers and other work- 
ers engaged in knowledge-acquisition and 
distribution activities of growing complex- 
ity have increased the efficiency of their 
own group somewhat less than would have 
been required for unchanging performance 
at unchanging costs. Even the relative- 
valuation (or relative-wage) component of 
a downtrend can in good part be so inter- 
preted, because while this component 
becomes enlarged by rent-formation, it 
nevertheless is true that the relative in- 
crease of the incomes of progress-workers 
typically results from the need to use very 
highly qualified personnel on a rising 
scale. Trying to avoid a downtrend 
of the rates of return on these particular 
inputs by limiting the scale of the progress- 
activies of each successive period accord- 
ingly would in the long run prove incom- 
patible with a nondiminishing rate of tech- 
nological advance in the economy at large. 
In view of the scarcity of the ultimate re- 


weight of the unrecorded research inputs listed in (6) 
of the same Appendix is likely to have declined. 

8 From 1953 to 1966 the full-time-equivalent number 
of R & D scientists and engineers rose from about 225,000 
to about 520,000, and as a proportion of civilian employ- 
ment it rose from four-tenths of one percent to seven- 
tenths of one percent. At the same time the salaries of 
the R & D scientists and engineers rose appreciably in 
relation to wages and salaries in the economy at large. 
The sample-data available on this change in the wage- 
salary structure point to a relative salary-increase of 
roughly 20 percent in favor of R & D scientists and en- 
gineers. This does not appear to be very different from 
the relative salary change in favor of scientists and en- 
. gineers in general, including those employed in R & D; 
proportionate representation of scientists and engineers 
in the employed labor force rose during our period by 
slightly more than 50 percent of their 1953 proportion 
and in 1966 their number was about 1,500,000, Le., 
about 3 times that of the R & D scientists and engineers. 


er 


sources needed for any economic process— 
including the process of self-improvement 
of progress-workers—a secular downward 
tendency of yields should indeed be ex- 
pected, and Kenneth Arrow was right in 
reminding us at last year’s annual meeting 
that “eternal exponential technological 
growth is just as unreasonable as eternal 
exponential population growth.’ But it is 
equally true and important that such a 
slow, secular downward tendency of the 
progress-yields may become interrupted 
for very long periods. Recurring “break- 
throughs” play an important role in the 
history of the sciences. 

Quite aside from the question of a down- 
ward tendency with the actually observed 
composition of the progress-activities, we 
should recall that, given the present scale 
of these activities, even a person in full 
agreement with the community-decisions 
concerning composition would in all prob- 
ability have to consider the marginal social 
rates of return of each period lower than 
our average rates. This gap arises partly 
because high-quality personnel is limited, 
and partly because the solution of problems 
presupposes the solution of earlier ones. 
The least promising project of any period 
is apt to be appreciably less promising 
than the period’s average project. But as 
I said in Section II, I am abstaining here 
from efforts to apply formal analysis to the 
problem of marginal rates, since each in- 
dividual is entitled to his own marginal 
calculus and in most of the area jn which 
this paper has been moving individual 
valuations become submerged in compro- 
mise rather than become validated at the 
margin by means of purchase, sale and 
production.“ This is why I have so far 

“ See Kenneth J. Arrow. See also my study of learn- 
ing by doing, August 1969. 

4 As was pointed out before, the teaching sector does 
offer some room for such marginal equilization, but 
only in a very limited way because even where a price 
is charged, resource-use by teaching institutions results 
very largely from political or quasi-political decisions. 
See second paragraph of Section IT. 
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focused on average rates of return and on 
“necessary conditions,’ using what I be- 
lieve to be very widely shared assumptions 
as to the meaning of low and of Aigh valu- 
ation of controversial nonmarket contribu- 
tions. 

At this point, attention should be di- 
rected at those aspects of our problem 
which call for highly subjective judgment. 
My illustrations will be found in Appendix 
D, which contains observations on signifi- 
cant structural and allocational problems 
within the area of R & D. Prominent 
among these problems is that of ‘“concen- 
tration” in several senses of this term. As 
for educational policy, it has become all too 
obvious that the future of Western civili- 
zation depends on the personal attitudes 
millions of individuals will develop to 
structural problems belonging in that sec- 
tor of the progress-generating activities. 

We may now return to our point of de- 
parture. As long as we want to remain ona 
level of reasonable objectivity, we can only 
try to play into the hands of those who 
must make their own value judgments. On 
alternative cost-bases it ts possible to make 
reasonable statements of fairly general 
validity on the social profitability of the 
progress-generating activities as a whole 
and on the trends of this profitability. For 
the time being the average social yields 
are high on both our cost-bases, very much 
higher than 13 percent and 18 percent, 
respectively, as was seen. It should of 
course pot be overlooked that a waiting 
period of considerable duration elapses be- 
tween some progress-generating inputs and 
the onset of their yield, But this is true 
only of part of the progress-inputs as we 
have defined them. Furthermore, when 
comparing these yields with yields from 
physical capital formation, another lag- 
adjustment is also needed, and as ex- 
plained in Appendix A, this works in the 
opposite direction (in favor of the progress- 
inputs). We should remember also that 


while on the one hand the lag between 
progress-inputs and their results would call 
for upward revaluation of the inputs in 
relation to their results, on the other hand, 
earlier progress-inputs have all along been 
smaller progress-inputs. 

At any event, regardless of what lag- 
adjustment we make within reason, the 
average social rate of return—even the 
rate on the all-inclusive cost-base—satis- 
fies our necessary condition with ease. This 
“real rate” is at present much higher than 
the marginal rate from physical invest- 
ment at a more or less given level of knowl- 
edge. The latter rate should be estimated ° 
at less than 10 percent; a good case can be 
made for estimating it at a figure located 
in the range between 5 percent and 10 per- 
cent. Moreover, the rates on progress- 
inputs suggested by our analysis are ap- 
preciably higher also than the typical pre- 
tax corporate profit-rates, a fact which is 
worth noting even though no comparabil- 
ity is claimed for our rates of return with 
accounting profits.” 


« A rough estimate of the rate in question, which is 
obtained by way of multiplying the ratio of yearly out- 
put to the capital stock by the share of reproducible 
capital in income, points to less than 10 percent. See 
Section II. 

‘7 The published corporate profit rates (which are 
related to the book value of equity) are of course private 
rather than social rates. This would not make too much 
difference if the private rates were rates “at a given 
level of technological knowledge” but in reality they 
are earned parily on private progress-generating inputs 
which do not enter into the book value, Also, in contrast 
to our “real” rates these corporate rates are money 
rates earned in large part on equity such as has been 
paid up or accumulated in much earlier years than those 
in which the profits were earned. There are several 
further reasons for noncomparability. On balance there 
exists a siromg presumption that the corporate rates on 
book value are considerably higher than the real rates 
on physical investment, The published pre-tax profit 
rate on the book value of American manufacturing 
corporations as a whole has of late been about 20 per- 
cent, and even this is less than the rates of progress- 
return to which our calculations in the text point. 
Again with no claim to comparability, it may be added 
that the earnings-rate on the market value of Standard 


‘and Poors common-stock sample (not wholly limited 


to manufacturing) is in the neighborhood of 6 percent, 
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For an appreciable period to come, even 
a slow downtrend of the progress-yields 
would leave a significant differential be- 
tween the average social rate of return 
from the progress-activities and the con- 
ventionally defined marginal rate of re- 
turn from physical investment. One is 
tempted to add that, given the size of this 
differential, it should be possible to pro- 
mote the gradual shifting of a larger pro- 
portion of our inputs into the various prog- 
ress-activities without forcing the marginal 
social rates on these below the marginal 
rates on physical investment (the latter 
being an activity which does not come in 
fixed proportions with technological prog- 
ress). In my appraisal, this statement, too, 
makes very good sense. But even if most 
people should agree with this statement, 
and yet there should be substantial dis- 
agreement on the nature of the projects 
that satisfy the marginal criteria, the pos- 
sibility of increasing the weight of the new- 
knowledge sector would still depend on 
how well the political mechanism is cap- 
able of bridging the differences. In view of 
this, I will end with a question in bargain- 
ing theory: Is it realistic to expect that the 
propensity to reach compromises can be 
increased by making the bargaining parties 
aware of the fact that the joint payoff on 
reaching agreement is high? 


APPENDIX A 


Relevant Properties of the Models Re- 
ferred to in Section I 


In the Cobb-Douglas model neutral dis- 
embodied progress*® expresses itself in an in- 
crease of the so-called Cobb-Douglas con- 
stant; hence in a growing economy the 
absolute contribution of once-achieved prog- 
ress will in the future be stepped up in 


which is of course after corporate income tax and would 
correspond to a shade more than 10 percent before 
that tax. 

8 For the disembodiment implications, see Section 
IV, 2. 


proportion to increases of the output-base 
itself. As expressed in proportion to the out- 
put-base, the progress-generated increment 
will be a permanent flow at a constant rate. 

From a rate-of-return concept for knowl- 
edge-acquisition, one expects comparability 
in this regard with net output-increments 
attributable to permanently maintained 
additions to the physical capital stock “at a 
given level of knowledge.” To the extent 
that increased labor inputs will be respons- 
ible for the future rise of the output-base in 
relation to which the progress-generated net 
addition to output develops, the Cobb- 
Douglas framework does indeed assure com- 
parability with physical investment in this 
regard. Not only the absolute contribution of 
present technological progress but also that of 
present physical investment at a given level 
of knowledge will be raised in proportion to 
output, because in the Cobb-Douglas frame- 
work the growth of the labor input (given the 
input of capital) raises total output and the 
average and the marginal product of capital 
in identical proportions. 

On the other hand, to the extent that in a 
growing economy further capital formation 
will be responsible for the future rise of the 
output-base, there does not exist the same 
comparability of the progress-generating 
effort with physical investment. To this ex- 
tent any observed numerical ratio of progress- 
generated output-increments to the present 
cost of progress corresponds to a higher social 
yield than does the same numerical ratio of 
invesiment-generated output-increments to the 
cost of investment, provided we express the 
output-increments as well as the costs in 
proportion to the present output. This is be- 
cause future physical investment will not 
increase the absolute output-increment gen- 
erated by present physical investment while 
future physical investment wil increase the 
absolute output-increment developing as a 
result of present technological progress. Yet 
on any realistic assumption concerning the 
relevant discount rates and the long-run 
trends in the supply of savings for capital 
formation, the resulting difference or non- 
comparability is small and it may be inter- 
preted as the equivalent of a small post- 
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ponement of the onset of the yield of the 
progress-generating activities.“ We will have 
to accept this noncomparability. This difer- 
ence is probably outweighed by another 
difference which our lagless approach will at 
first also neglect but for which we will have 
to make crude allowances subsequently. I 
mean the length of the gestation period 
elapsing between some of the progress- 
generating inputs and their industrial re- 
sults, as compared to the shorter gestation 
period for physical capital formation at a 
given level of technological knowledge. 

Our conclusions for the Cobb-Douglas 
model are valid also in the CES framework, 
provided we supplement the latter with a 
distributive-shares equilibrium mechanism 
and assume that the economy is moving in 
the neighborhood of that equilibrium (with 
pure labor-augmentation).®° In such a model, 
given degrees of now achieved labor-aug- 
mentation will in all future have to be 
multiplied by the same weight to give the 
proportionate rate of progress-generated net 
addition to output, and hence the propor- 
tionate output-increment will remain con- 
stant, as a permanent flow. From here on— 
Le, concerning the comparison with phys- 
ical investment—the reasoning is the same 
as for the dynamic Cobb-Douglas model. 

For the relationship between these models 
and “reality,” see my December 1967 
article in this Review to which I referred in 
Section I. See also Sections II and IV. 


APPENDIX B 
(see Section V) 


Explanation of Statements on 

. Input-Trends 
1) The “Realtnput” Versus the ‘‘Relative- 
value” Component of the Rise of Recorded 
R &D. 


& On the generous assumption of a 1 percent per 
annum increase of the output-base as a specific result 
of physical investment, and assuming a 10 percent dis- 
count rate, this noncomparability is the equivalent of a 
postponement of the onset of the yield of progress by 
roughly one year. 

5 In this framework the elasticity of substitution is 
smaller than one and hence labor-augmenting innova- 
tions are also labor-saving tn Htcks’s sense, though in 
shares-equilibrium the process is Harrod-neuiral. 


In Section V it was said that from 1953 to 
1966 total recorded R & D rose from $5.2 
billions, the equivalent of 1.6 percent of 
private GNP, to $22.2 billions, the equiv- 
alent of 3.3 percent. The industry-financed 
recorded R & D rose from $2.2 billions, the 
equivalent of 0.7 percent of private GN P, to 
$7.2 billions, the equivalent of 1.1 percent. 
How large is the “real? component of this 
increase? 

A. One way of trying to answer this ques- 
tion is to go through the following moves: 

a) We note that from 1953 to 1966 the 
number of R & D scientists and engineers, 
expressed in “full-time equivalents,” rose 
about 2.3-fold (from about 225,000 to about 
520,000), and we now assume that the total 
real R & D input rose in the same propor- 
tion; 

b) since during this period real private 
GNP (in 1958 prices) rose by 62 percent, we 
consider that the “real” component of the 
increase would have raised the ratio of total 
R & D cost to private GNP by 42 percent of 
the initial ratio (i.e., 230+ 162= 142); 

c) since in fact this ratio rose not by 42 
percent but by 111 percent (from 1.57 to 
3.31 percent), the relative-valuation com- 
ponent raised it by 49 percent of the initial 
ratio; 

d) since for the indusiry-financed R & D 
the relative-valuation component was prob- 
ably similar (49 percent), and since the 
ratio of the industry-financed R & D to 
private GNP actually rose by 60 percent 
(from 0.67 to 1.07 percent), the “real”? com- 
ponent raised this ratio by merely 7 percent. 

B. Another way of going about the matter 
would be to use Helen Milton’s index as if it 
were an index of R & D input-prices—tLe., 
of cost of research per unit of R & D input in 
general—though in reality it is an index of 
cost of research per research worker (in- 
cluding supporting personnel). Use of this 
index requires a small amount of extrapola- 
tion, because the index stops in 1965. How- 
ever with reasonable extrapolation this pro- 
cedure leads to the conclusion that the rela- 
tive-valuation component was somewhat 
larger than that estimated under A. The 
Milton index points to a doubling of cost-of- 
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research per worker from 1953 to 1966, while 
under A, we tmplied a 85 percent increase 
of the price of R & D input in general.“ 
With a 100 percent increase from 1953 to 
1966, the “real” component would have 
raised the ratio of total recorded R & D to 
private GNP by 31 percent of the initial 
value of the ratio, and the relative-valuation 
component would have raised it by 61 per- 
cent. This 61 percent increase, brought 
about by the relative-valuation component, 
would have explained the entire increase of 
the ratio of indusiry-financed recorded R & D 
to private GNP (indeed, the relative-valua- 
tion component would have negligibly over- 
explained the 60 percent increase, see A, d)). 

Both procedures—A and B—are crude, 
but it may be taken for granted that for the 
industry-financed R & D the “real” com- 
ponent was smaller than for total R & D. 
Indeed, for the industry-financed part the 
“real” component may have been negligible, 
though both our procedures are suspect of 
somewhat underestimating the “real”? com- 
ponent because other R & D inputs probably 
rose in a higher proportion than R & D 
personnel. 

The foregoing relates to the period 1953 to 
1966. As for the pre-1953 decades, the re- 
cords are very incomplete. Vanevar Bush’s 
estimates suggest that the undeflated value 
ratio of “total” research costs to private GNP 
trebled from 1930 to 1944. From Helen 
Milton’s cost-of-research index and the De- 
partment of Commerce’s GNP deflator, we 
may infer that changes in relative values are 
responsible for only a small part of the in- 
crease of the proportion in question, and that 
even if we excluded the relative-value com- 
ponent we would still obtain a 2.5-fold in- 
crease of the ratio of research cost to private 
GNP. This is for the period 1930-44 which 
constitutes merely part of the span from 
1929 to 1953. Judging by the data published 


K An 85 percent increase would have raised the $5.210 
billions total R&D expenditure of the year 1953 to 
$9.638 billions; and 2.3 times this amount (see 4, a) 
equals $22,167 billions, The 1966 R&D expenditure is 
estimated by NSF at $22.220 billions. 

a This is instead of the 42 percent and 49 percent ob- 
tained for the two components, respectively, in A, b) 
and A, c). 


by the U.S. Bureau of Labor Statistics in its 
1953 study of Sctentific Research and Develop- 
ment in American Industry, the undeflated 
value-ratio seems to have increased by about 
50 percent of itself from 1944 to 1952, with 
the relative-value component accounting for 
merely 13 percent increase and the “real” 
component for an increase of more than 30 
percent. 


2) The Cost of Increased Per Capita Educa- 
tion. 

Turning to the per capita education in- 
puts, one would assume that even without 
their growth in physical terms, they would 
become partly adjusted to the requirements 
of distributing mew knowledge, but it is a 
fact that these inputs have been growing 
appreciably throughout the decades under 
consideration. Denison obtained a con- 
tinuous and substantial increase over this 
period,® and a different way of getting at the 
problem leads to similar results.“ We may 
put the average rate at which real per capita 
education inputs have been rising at roughly 
2 percent; with a small upward adjustment 
for the value of education inputs in relation 
to other inputs we arrive at a rate of increase 
of between 2 percent and 3 percent. Teachers’ 
salaries have recently been rising in relation 


% Denison estimated that the average number of 
days of school attendance rose by 18.4 percent from 1920 
to 1930; by 22.0 percent from 1930 to 1940; by 22.4 
percent from 1940 to 1950; and by 20.0 percent from 
1950 to 1960. 

“ Tf the rather narrowly defined HEW class of “edu- 
cation expenditures” is deflated by teacher’s salaries, 
and the deflated expenditures are related to the size of 
the school-age population of both sexes (ages 5 to 21), 
the input so approximated is found to haye risen by 
25 percent per head of the relevant segment of the 
population from 1920 to 1930; by 6 percent from 1930 
to 1940; by 33 percent from 1940 to 1950; by 14 percent 
from. 1950 to 1960; and in a following period of merely 
five years’ duration (1960 to 1965) by 10 percent. It so 
happens that this way of organizing the data leads to 
results not inconsistent with those of Denison from 
whose discussion one would also conclude—though on 
different grounds—that during these decades the aver- 
age member of the labor force of any year had received 
about 2 percent more school education than the average 
member of the labor force a year earlier. In view of sub- 
stantial differences in method, only rough correspon- 
dence can be expected with Denison’s findings, but this 
is obtained. 
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to average incomes in the economy, though 
this is not true of all periods considered in 
this paper. 

The question now arises as to the propor- 
tion of the private GNP to which this “2 
percent to 3 percent increase” corresponds. 

For 1953, HEW estimates its narrowly 
defined ‘‘educatonal expenditures” at an 
amount corresponding to 4 percent of the 
private GNP; for 1966 the same figure comes 
out at 6.8 percent. On the basis of Machlup’s 
estimates for the second half of the ’fifties— 
estimates involving a few deductions from 
the HEW figures and a good many addi- 
tions—the 4 percent and the 6.8 percent need 
to be multiplied by a factor of about 2.8 in 
order to arrive at education (knowledge- 
distribution) costs in the broad sense, the 
concept which is relevant from our point of 
view. We arrive at 11 percent for 1953 and 
19 percent for 1966. The text in Section V 
implies that “between 2 percent and 3 per- 
cent of 11 percent” may be regarded as 0.3 
percent, and that “between 2 percent and 


55 See pp. 103 ff. in Machlup’s book, the reference to 
which is found in Section V, supra; and cf also p. 83 
in Machlup, op. cù. 

Two remarks need to be added here. (1) The multi- 
plier must have been different for different years but 
this can hardly have had an appreciable effect on the 
figure we are using in our yield-estimates for progress- 
generating inputs as a whole. (2) For our purpose some 
minor items should be omitted from those listed by 
Machlup on pp. 104-105 of op. ctt., but on the other 
hand, some roughly equivalent items should be added 
which Machlup interprets as knowledge expenditures 
but not ag education costs and which he therefore does 
not list on pp. 104-105. For my purpose I omit from 
his education items the cost of tax-exemptions and the 
basic-training component of his military education- 
expenditures; and I replace these with the cost of books, 
periodicals and newspapers valued at prices charged to 
consumers (so valued because advertising expenditures 
do not belong in the field of our present concern). 

Machlup, when relating education costs to GNP adds 
to measured GNP some items which he rightly regards 
as education costs but which are not included in the 
conventionally measured GNP. This I have not done, 
because for the present purpose, all costs should be 
related to the same output-base to which the measured 
productivity-increases are related. 

The largest item included in Machlup’s list but not 
in the HEW education expenditures consists of the 
earnings foregone by students and by the mothers of 
pre-school children. 


3 percent of 19 percent” may be regarded as 
0.5 percent. 

Using R & D statistics and education 
statistics additively is apt to lead to some 
amount of double-counting (the accounts are 
hardly kept with such consistency as to 
exclude this), but “imprecision” of the 
figure of 0.3 percent or of 0.5 percent result- 
ing from this and from other reasons is very 
unlikely to affect the calculations presented 
in the paper. 


APPENDIX C 
(see Section V) 


Listing the Unrecorded Costs of 
Technological Progress 


1) Obsolescence of capital goods, as con- 
ventionally defined (i.e., including residen- 
tial buildings). 

2) Obsolescence of durable consumer 
goods as conventionally defined (i.e., ex- 
cluding residential buildings). This would be 
a weighty item but it is a questionable candi- 
date for inclusion because of the understate- 
ment of the quality-improvement of con- 
sumer goods in the productivity statistics. 

3) Expenditures on R & D plant. These 
are not included in the “recorded R & D” 
figures of the paper, though incomplete 
numerical information is available on them. 
In some years the item may have corre- 
sponded to as much as 0.3 percent of private 
GNP. 

4) “Technological” unemployment and 
underemployment. This is a doubtful item in 
the present context because it raises the 
question of the limitations of full-employ- 
ment policies given alternative rates of 
technological progress. In some countries 
with a high rate of progress unemployment 
is exceedingly low. 

5) The abandonment of methods of pro- 
duction which would remain associated with 
further learning by doing. This presumably 
is a small item because with given facilities 
and for given models learning by doing tapers 
off rapidly and the methods that are aban- 
doned are usually the relatively old ones. 

6) Unrecorded research workers with 
essentially the same characteristics as those 


FELLNER: GENERATING IN TECHNOLOGICAL PROGRESS 27 


recorded, but who for various reasons have 
not become included. Among these we have 
inter alia the “independent” inventors 
whose role in the innovating process remains 
important yet whose weight for our cost 
calculus is small. Another group of con- 
siderable importance but of small weight for 
the present purpose consists of those engaged 
in market research, quality-control, and 
product-testing (these are not included in the 
R & D statistics). 

The weight of some of the subcategories in 
item 6) has probably increased and that of 
others decreased over the past decades. The 
weight of those who have remained un- 
recorded merely because of the technical 
deficiencies or recording procedures must 
have somewhat decreased even if we com- 
pare the mid-fifties with the present. 

7) Last but not least, the entrepreneurial 
input and its clerical complement, inter- 
preted as the input required for preparing 
and making the top decisions on techno- 
logical and organization change. This is 
obviously an ‘elusive’ item and one of small 
weight in the present context, though of 
crucial significance. 


APPENDIX D 
(see Section VI) 


Reminder of Controversial Structural 
Problems in the Area of R & D-Policy 


Somewhat more than 30 percent of the 
Federal R & D obligations for the fiscal year 
1966 were those of NASA; about 45 percent 
consisted of those of the Defense Department 
(this undoubtedly included items not directly 
related to military objectives in the narrower 
sense); between 5 percent and 10 percent 
were obligations of the Atomic Energy 
Commission; and between 5 percent and 10 
percent those of HEW, mainly for public 
health. Neither the main part of this paper 
nor the present Appendix contains detailed 
numerical information for the past three 
years because the preliminary data for these 
years are apt to become revised; the reader 
should therefore be reminded of the fact that 


6 See John Jewkes, David Sawers, and Richard 
Stilerman, 


in 1966 space research reached a peak, 
though it has been a very weighty item of the 
government’s R & D budget for the decade 
of the sixties as a whole. On my own list of 
priorities space exploration stands high and 
I value the Giant Leap of July 20, 1969 ac- 
cordingly. But one should not pretend to 
express a professional judgment as an 
economist when attaching values to alterna- 
tive amounts so allocated. 

From 1953 to 1966 about two-thirds of the 
total recorded R & D was financed by the 
Federal government." Industry performed 
about 70 percent of the total recorded R & D, 
while the remaining 30 percent was per- 
formed by the government itself and by 
other nonprofit institutions, including uni- 
versities. The large discrepancy between the 
public-to-private ratio in financing, on the 
one hand, and in performance on the other, 
reflects the circumstances that the Federal 
government has typically financed about 
55 percent of the R & D which was per- 
formed by industry (less in the first few 
years of the period 1953-1966, and slightly 
less also after 1966). 

The typical share of Aircraft and Missiles 
in the total R & D performed by industry has 
been one-third or more, and the share of 
Electrical Equipment and Communication 
about one-fourth. This adds up to nearly 
60 percent for the two leading performers 
among the industries. If we add Chemicals 
and Allied Products, Machinery (other than 
electrical), and Motor Vehicles—each of 
these three with shares falling somewhat 
short of 10 percent— we are up to about 85 
percent of the total, for five “industries” as 
defined by the NSF.® 


57 In the beginning of the period the government 
financed less than two-thirds, and after 1966 somewhat 
less. 

88 In a sense it ig more revealing to add Petroleum 
Refining and Extraction and Professional and Scientific 
Instruments to the five leaders (which raises the joint 
share of the “leaders” so extended to somewhat more 
than 90 percent), because if we rank the industries by 
R&D in relation to Value Added, then these two indus- 
tries are in the same range as the lower two of the top 
five. The seven leaders produce almost 17 percent of the 
U.S. national income. 

We should note that the individual “industries” 
distinguished by the NSF are sometimes composites of 
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While, as was said, the typical govern- 
ment-financed proportion of the industry- 
performed R & D has been roughly 55 per- 
cent, the government-financed proportion of 
the R & D performed by Aircraft and Mis- 
siles has exceeded 80 percent (except for a 
recent small decline), and the government- 
financed proportion of the R & D performed 
by Electrical Equipment and Communica- 
tion has amounted to about two-thirds, with 
the result that about 80 percent of the 
government funds used for the industrially 
performed R & D have had the purpose of 
financing the R & D activities of the two 
industries that lead the list of performers. 

Concentration by industry is smaller for 
privately financed R & D than for the govern- 
ment-financed component, though the five 
leaders listed above remain the same in- 
dustries for the privately financed com- 
ponent (not in the identical order and with a 
much more even distribution among them). 
The five account for about 75 percent of the 
privately financed performance. Concen- 
tration by industry has been noted fre- 
quently, and a look at the figures makes it 
self-explanatory why this degree of concen- 
tration should have been noted with critical 
overtones. On the other hand, we must re- 
member that the government finances pri- 
vately performed R & D mainly when the 
latter promotes the feasibility and the 
efficiency of activities to be performed in the 
public sector. The government could of 
course extend the scope of its research- 
financing, partly by a broader interpretation 
of this same objective, and partly by sub- 
sidizing the research of various industries on 
other grounds (e.g. because of favorable 
external effects expected of specific 
changes).5® Indeed, “strong cases” of this 
sort may now be receiving more considera- 
tion than they have in the past. Rightly so, 
though any attempt to put such a scheme 
into effect on a scale comparable io that of 


“Census industries,” and are not even always put to- 
gether from Census industries defined on the same digit 
level. 

#9 See Richard R. Nelson, Merton J. Peck, Edward 
J. Kalachek, Chapters 8 and 9. 


programs oriented to the needs of the govern- 
ment itself would carry political arbitrariness, 
and so-called favoritism, much further than 
is inevitable anyhow in an economy with a 
large public sector. One would hope that the 
possibility of policies involving less concen- 


tration by industry will be explored carefully, 


even if only limited success can be expected. 

As for R & D concentration within indi- 
vidual industries—concentration of ‘re- 
search intensity” by firms-—this too raises 
problems of concern to all of us believing in 
the merits of competition. The concern is 
legitimate, despite the fact that with respect 
to concentration im this sense the findings 
are less conclusive than with respect to con- 
centration by industry. Over significant 
size-ranges, the relationship between size and 
research-intensity is very different in differ- 
ent industries, particularly in the region of 
firms of considerable size. Of the various 
methods of aggregation that may be tried, 
some lead to a presumption that “in the 
aggregate” there exist size-ranges in which 
research-intensity—R & D per unit of some 
measure of scale of operations—declines with 
rising size, and that research-intensity is 
pulled up again at the upper end of observed 
sizes—perhaps pulled up to a maximum-—by 
a very small number of “largest” companies 
operating in specific industries. 

In view of the magnitude of the R & D 
totals—$22.2 billions for 1966 and probably 
about $25 billions for 1968, i.e., of late about 
3 percent of the total GN P-—all these prob- 
lems of composition and structure deserve 
considerable attention. We should develop 
our reaction to them in terms of our personal 
values. I will add that the largest part of the 
total R & D falls in the NSF category labelled 
“development”; the next largest, but dis- 
tinctly smaller component is labelled “‘ap- 
plied research”; and what is labelled “‘basic 
research” accounts for no more than about 
15 percent (a proportion to which this com- 
ponent has gradually risen from less than 10 
percent). I do not consider this classification 
particularly revealing, though it is essential 
to bear in mind that the prior insights from 
which ‘“‘problem-oriented” research could 
fruitfully develop have all along resulted 


1 
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from work that was not focused on “prac- 
tical” objectives. 

Considering that some observers minimize 
the significance of R & D for progress largely 
because of the alleged insignificance of the 
spillover efect originating in the present 
type of defense and space programs, I will 
end by noting that even in the peak year of 
expenditures on space-research, nearly one- 
half of the recorded R & D (a very large sum) 
fell in neither of these two categories. 
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About the Growth Path of Firms 


By Romesn K. Drwan* 


The theory of the firm has been devel- 
oped, byand large, in terms of static equilib- 
rium. Even in this limited field, much of it 
rests on hypotheses that are rarely tested 
empirically. When one comes to dynamics, 
economists have been more preoccupied 
with problems of growth of an economy in- 
stead of the firm. Thus we have conjectures 
such as, the growth path of the economic 
system will pass through a turnpike, but 
we have hardly any conjectures as to how 
a small firm ends up as a big corporation. 
In this paper we offer a few conjectures 
dealing with the growth of a firm. Our in- 
quiry is limited to only one facet of this 
growth process. The conjectures that we 
offer relate to the behavior of technolog- 
ical factors, namely: (1) elasticity of factor 
substitution, (2) technological impact on 
labor efficiency, and (3) biassedness of 
technological change. 

The method we have employed is based 
on the celebrated and censured production 
function. However, we have made an at- 
tempt to compromise with the non-neo- 
classicists. The conjectures we offer are 
not the result of hypothetical formulations 
of the assumptions and the derivation of 
conclusions therefrom, but are instead im- 
plicatigns of our empirical exercises. These 
are based on inductive rather than de- 
ductive method. This paper suggests that 
all three technological factors describe an 
inverted U-shaped curve in the technologi- 
cal factor and output (or firm size) space— 
the latter being the X-axis. In other words, 

* Rensselaer Polytechnic Institute. This paper was 
presented at the December 1968 meetings of the Econ- 
ometric Society at Evanston, Illinois under the title, 
“Firm Size, Labor Efficiency and Production Function.” 


I thank the editor and an unknown referee for valuable 
suggestions, 


these technological factors, contrary to the 
average costs, grow with the firm, reach a 
maximum and start falling off. These con- 
jectures, particularly the one on the tech- 
nological impact on labor efficiency, have 
relevance to the theory of growth recently 
enunciated by Nicholas Kaldor in 1967. 
They also suggest the reintroduction, in 
economic analysis, of concepts like “opti- 
mum scale” or Marshall’s representative 
firm. 

The plan of the paper is as follows. A 
general production function is outlined 
in Section I. Like Kaldor’s technical prog- 
ress function, a labor efficiency progress 
function is suggested in Section II and its 
implications with respect to technological 
characteristics are examined in Section 
III. Section IV formalizes the theory into 
a testable hypothesis. Sample size is 
discussed in Section V and the empirical 
results presented in Section VI. 


I. The Production Function 


We postulate a general homogeneous 
production function,’ namely 


(1) xg? = (Air) + (Agate)? 


where x; (1==0, 1, 2) refer to output, capital 
and labor, respectively. The inputs x; 
(t=1, 2) are assumed to be measured in 
physical and quantity terms. The A; (i= 
1, 2) are treated as variables instead of 
constants. One interpretation, there may 
be others, of these variables is that they 
define (or measure) capital and labor in- 
puts, respectively, in efficiency (or quality) 
units as contrasted with x; G=1, 2) which 

1 This form has been used by Diwan (1968b), Ryuzo 


Sato and Martin Beckmann, and John Wise and Yong- 
Her Yeh. 
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measure the same inputs as physical (or 
quantity) units. 


II. Labor Efficiency Progress Function 


Since 1957, and earlier, when Robert 
Solow concluded that 90 percent of the 
increase in labor productivity in the non- 


_ farm sector of the U.S. economy in the 


period 1909-49 was due to the residual 
(technical change), a number of scholars 


have tried to account for similar estimates.’ 


Edward Denison and Zvi Griliches used 
“more or less” accounting procedures to 
reduce the residual to a small figure by 
attaching values to the qualitative aspects 
of the inputs. Thus, Denison concluded 
that education accounted for as much as 
20 percent.2 Murray Brown and Alfred 
Conrad, on the other hand, expressly 
used a Cobb-Douglas type production 
function and made labor productivity a 
function of education, research and de- 
velopment. By and large, these studies 
have been interested in an aggregative 
analysis of a sector or an economy. Their 
attention has been concentrated on the 
new variable in research and development 
expenditure. Edwin Mansfield has ana- 
lyzed the effect of this new variable at the 
firm level. 

Basically these scholars have been try- 


ing to take into consideration the idea 


that Az is a variable. Concentrating at the 
firm (not corporation) level, one has to ask 
the question about the determinants of 
labor productivity afresh.4 Common sense 
seemed to suggest that labor productivity 


3 It may be mentioned that these estimates are heav- 
ily biassed upward. Diwan (1968a) finds that if the pro- 
duction function is not linear, the residual is biassed 
upwards on two counts. 

4 Wilson and Lithwick followed the same analysis for 
Canada though they found that their conclusions were 
not necessarily similar. 

4 Research in theory has been preoccupied with a 
model that treats technical change as an endogenous 
variable. As Solow (1967) rightly points out, it is still an 
unsettled question. In his “Learning by doing” Arrow 
(1962) has provided one hypothesis. 
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is higher in countries where capital input 
(per unit of labor) is higher. Wasn’t Kaldor 
(1957) rationalizing this observation when 
he suggested the technical progress func- 
tion?® It will thus seem that labor pro- 
ductivity is a function both of capital 
intensity and education, research and de- 
velopment expenditure. However, educa- 
tion, research and development will effect 
the technical knowledge which is brought 
about by new investment which in its turn 
changes the capital intensity (of labor in- 
put). Thus, capital intensity will seem to 
be used in a first approximation approach. 
We, therefore, borrow Kaldors’ technical 
progress function of vintage 757.8 Instead 
of accepting it in toto, we modify it ac- 
cording to our concept of the production 
function. It may be remembered that 
Kaldor does not use a production function 
and yet a linear approximation of his tech- 
nical progress function is nothing but a 
linear Cobb-Douglas production function. 

Kaldor argues that labor productivity 
increases with capital intensity of labor. 
In view of the other factors, we hypothesize 
that labor input measured in efficiency 
units is a function of the capital intensity 
of the labor input measured in physical 
units. Symbolically 


(2) as (= 
a r) 


where k= (x1/%:) and D refers to the oper- 
ation dt. This formulation is different from 
Kaldor’s in so far as we use A, inséead of 
his Z= (0/2). Following Kaldor, we call 
it the “Labor Efficiency Progress Func- 
tion.’’’ So far as the function f is concerned 





5 Nelson finds the explanation in the diffusion process 
of technical change. 

$ The 1962 vintage of Kaldor and Mirrlees is more of 
a product differentiation in the context of a vintage 
model than a conceptual advance over the 1957 vintage. 

7 It will be seen that by giving it a different name, 
we have differentiated our product. An important rea- 
gon is that Kaldor may think differently, and it is not 
fair to use his term which has acquired specific meaning. 
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it will have the general properties sug- 
gested by Kaldor; such as f’>0, f” <0, 
f'—0 as Dk/k-> ~~. Since our aim is em- 
pirical and we do not have the degrees of 
freedom available to a pure theorist, we 
take a simple case of the above function 
and define 


(2) 





Ag k 


fully realizing that in using (2’) instead of 
(2) we lose much of the niceties of the 
function. 

Before we go further let us find out 
what m is. From (2’) we find that m is the 
elasticity of the labor input measured in 
eficiency units with respect to the capital 
intensity of the labor input in physical 
units. Since & is one among the many 
measures of technology, we will not be far 
wrong if we interpret m as a measure of the 
impact of technology on the efficiency of 
labor. From the general restrictions of the 
f function in (2), m>0. The idea behind 
function (2) is that all capital, by and 
large, is complementary to the efficiency of 
labor. Expenditures on training the labor 
input, x2, on facilities provided to labor in 
terms of space, tools, machines, capacity 
to work, etc., has the effect of raising the 
efficiency of labor. On the other hand, 
labor measured in efficiency units is a 
substitute to the labor measured in phys- 
ical units. They are substitutes in the 
sense that they compete for the same 
facilities. No wonder the oft quoted state- 
ment, ‘‘one efficient man can do the work 
of more than two persons.” 

Since m is an elasticity, it may be useful 
to find out the implications of different 


values of m; particularly for m>/<1. ` 


Now, m=1 means that the growth rate of 
labor efficiency is equal to the growth rate 
of capital intensity (of the labor input). 
The meaning of m>1 is that the labor ef- 
ficiency grows faster than the capital in- 
tensity. This will imply that the new or 


additional capital is complementary with 
labor efficiency. In other words, the new 
capital is helpful for a large productivity of 
labor. In somewhat general and loose terms 
we may interpret that technology is more 
or less productive according as m21. 
It may be added that we are only suggest- 
ing an interpretation of m and not asking | 
the more important question; namely, ` 
what causes m to be greater or less than 
one? 

Integrating over 
antilogs of (2’) we get 


(3) As = Ark” 


time and taking 


where Ago is a constant of integration. We 
have thus expressed the technical progress 
function in terms directly useable in the 
production function. 


ITI. Character of Technical Change 


Substitution of labor efficiency progress 
function (3) into the production function 
(1) yields 


(4) xo? = (Aix) + (Agora) (Rk) 


This substitution has implications for the 
production function, for capital-labor sub- 
stitution, and for biasses in technical 
change. Let us take these one by one. 
Taking the production function implica- 
tions first, let’s assume for purposes of com- 
parison that A; is a constant. It can be 
seen that in that case, equation (4) is ex- 
actly the production function derived by 
Marc Nerlove in his attempt to rational- 
ize the empirical evidence of George Hil- 
debrand and Ta-Chung Liu. Recently 
Yao-chi Lu and Lehman Fletcher have 
called it the Variable Elasticity of Substi- 
tution (VES), production function. As 
Lu and Fletcher have rightly pointed 
out, this function contains Constant 
Elasticity of Substitution (CES), Cobb- 
Douglas, and Leontief as special cases. 
Thus, Ago=0 or m=1 gives the Leontief 
Case; ie. xo= Axı, and 2p>(A1+A2)%1, 
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respectively. The Cobb-Douglas case fol- 
lows if A41:=0 so that go A’ x” x2'-™. In 
case m=0, equation (4) dissolves into the 
CES, namely 


wee = (Arey)? + (Agora)? 


Regarding the implication in terms of 
the elasticity of factor substitution, let us 
define two measures of elasticity. It may be 
mentioned that the elasticity of factor sub- 
stitution refers to the inputs measured in 
physical units not efficiency units. Con- 
ceptually, one could develop six (9) elas- 
ticities of factor substitution from the 
various combinations of the two factors 
measured in two different units; physical 
and efficiency. However, we restrict our 
analysis here to the conventional measures 
between the factors measured in physical 
units only. Let us call o, elasticity of sub- 
stitution when technical change is neutral 
in Hicks’ sense;® o, may be defined as 


i 
Lp 


It will be recognized that this is exactly 
the elasticity of substitution associated 
with the CHS production function. It 
follows from the assumption m=0 and A1 
is a constant. On the other hand, the 
elasticity of substitution associated with 
equation (4), assuming A, is constant, 
may be called o; i.e. elasticity of substitu- 
tion when technical change is of the biassed 
type. o, 1s defined as 


(5) on 





1 

(6) _ mp 
1 +p- 

e's 


1 


where Sı refers to the share of capital. 


8 One may question if o, is a measure of the elasticity 
of substitution? The inclusion here does not mean that 
our answer to this question is yes. We have included it 
here because of its historical value, since in the litera- 
ture, by and large, it has been treated as a measure of 
elasticity of substitution. 


Equation (6) has been derived by Nerlove 
and Lu and Fletcher in their respective 
studies. It can easily be seen that o is a 
variable while o, a constant. o, can be 
easily expressed as a function of Sı as 
Ryuzo Sato and Martin Beckmann have 
done. o, can also be compared with Sato 
and Ronald Hoffman’s cases of variable 
elasticity. Thus 


oy = f(S1); 
if Sı = g(t) wehave o = f[¢(t)| 
if Sı = h(k) wehave op = f|h(k)] 
One can develop other formulations as 
well. 


From (5) and (6) we can find a relation- 
ship between o, and op. This is given 


mp 1 1 
(7) “=(—--— 

Ss 1 On Th 
Since m and S, are positive (by assump- 
tion), the difference between these two 


measures will be determined by p. Thus we 
have 


> > 
(8) ifp—O then op—o, 
< < 
since 
(9) o Sanh 1 
< i > 


Condition (8) may be written in a different 
form; namely 


> < 
(10) op — n when o,—1 

< > 
The interesting thing, about condition (10) 
is that the difference between o and on is 
of an equilibrating nature. Thus when 
Ta <1, o is larger; thereby getting closer 
to 1, while if ¢, >1, e is smaller so that it 
is coming closer to 1. Also, we can analyze 
the bias in the measurement of the elas- 
ticity if it is estimated on the assumption 
that there is neutral technical change in 
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Hicks’ sense when in fact there is biassed 
technical change. 

In terms of the implications for tech- 
nical change, the substitution of the labor 
efficiency -progress function (3) into the 
production function (1) introduces the pos- 
sibility of biassed technical change under 
the Hicksian criterion. Assuming factor 
inputs x; (i= 1, 2) are growing at the same 
tate, [Dxı/xı= Dx:/x:| technical change 
will be biassed if DF,/F\xDF4/ Fa, where 
DF, and F; (i= 1, 2) refer to the changes in 
marginal productivity and the marginal 
productivity, respectively. From function 
(4) we have® 


























DF, Dto Dx, 
om (p + 1) nae 
Fy Xo Xi 
(11) 
Se Dx 
“+ pm — 
1 vı 
and 
DF, Dx) Dee 
cos (p + 1) naa 
F: Xo Xa 
(12) 
Dae 
-+ pm 
v2 


Functions (11) and (12) are not exactly 
symetrical. Let us define g as a measure of 
the biassedness of technical change,!° 


°? It may not be irrelevant to compare it with other 
production functions, 
(1) For Cobb-Douglas 





F D D 
oe (= - =) (¢ = 1,2) 
Fi ao Li 
(2) For CES (linear homogeneous) 
DF D D 
Sm +n ( 2-2)  G=1 
F; Xo 


(3) For function (1) 
DF; (= ot) (24 
sce ewe 1 a CEN 
F; d Xo xs : Ag 
(¢ = 1, 2) 
1 Our g is related to B of Ranis and Fei such that 
gži according as BOZ; where B is defined as 
DF, - DF, 
Py F, 








B 





such that gž1 implies labor using (capital 
saving), neutral and labor saving (capital 
using) technical change, respectively." 
From (11) and (12) we can evaluate g as 





mo(S; — S$ 
(13) gs 1 4 p( 1 2) 
mpSy — (p + 1)Sy 
where 
OX Fi . 
(14,15) S; = — ; (i = 1, 2) 
OX; To 
and 
2 
(16) > S:=1 
imi 


It is seen that g is a function of factor 
shares, factor substitution and technolog- 
ical impact on labor efficiency. Very in- 
tuitively this is what it should be, as 
W.E. G. Salter rightly points out on page 
135, “...it is impossible to conceive of 
technical advance without factor substitu- 
tion.” 

In view of the Hicksian criterion, we 
find that in the particular case when g=1, 
the innovations are labor saving, neutral, 
and labor using, according as the growth 
rate of capital input is greater than, equal 
to, or less than the growth rate of the 
labor input; both in physical units. How- 
ever, there are three cases when g=1. (i) 
When m =0. It will be noticed that this is 
the case of CES production function. In 
our theoretical scheme, it is the case when 
labor efficiency is not dependent upon 
capital; i.e. capital is not complementary 
to labor efficiency. (ii) When p=0. This is 
the classical case, since the production 
function (1) itself becomes degenerate. (iii) 
When capital and labor shares are equal. 
To demonstrate 


(17) Sı =S: may be written as Fixi = Pox 


A simple manipulation gives 


Tt will be noticed that for the Cobb-Douglas and 
linear form of CES, g=1. 
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Thus, if the growth rate of capital input 
is greater than that of labor input, then 
the growth rate of marginal productivity 
of labor input has to be higher than that of 
capital input. This is possible only if the 
innovations are capital using or labor 
saving. 

On the other hand, if g>1, then even 
for neutral innovations, the growth rate of 
capital has to be higher than that of labor 
input. This is a rather unlikely case. In a 
society where capital is increasing faster 
than labor input, it would seem that a 
large part of it will be used for purposes of 
raising the efficiency of labor. Such a 
society will have g <1. 

An interesting result of the substitution 
of the function (3) in (1) is that the growth 
rate of output is not affected. This equa- 
tion is 

Dx Dx Dx 
0 at 1 ate Sy 2 


To vı Ta 


(20) 











exactly the equation derived from Cobb- 
Douglas and linear homogeneous form of 
CES. The reason for this may be sought in 
the definition of the factor shares,” 


IV. A Testable Hypothesis 


Our theoretical formulation so far con- 
sists of only two relations; the production 


12 The growth equation from (1) is 

D DA Dx DA D 

<a Sit ( $=) +59 /( ae 2) 
Ai X14 Ag wy 


The difference arises from the definition of Sı and 5;* 
(¢=1, 2). Thus 











Sy = S + mS# 
and 
Sg = (1 = m)Se* 


function (1) and labor efficiency progress 
function (2). Together these relations con- 
tain two parameters, p and m. Both these 
parameters relate to the technological as- 
pect of the production system. pis a param- 
eter of capital-labor substitution and m 
a measure of the technological impact on 
labor efficiency; the inputs being measured 
in physical units. Both these relations are 
technological and do not include any eco- 
nomic considerations. To make a meaning- 
ful economic model, on the other hand, we 
need to introduce economic relationships. 
To do so, let us assume that the firm for 
which we have outlined these technological 
relations is in equilibrium. In that case, 
the marginal product of labor input (in 
physical units) is equal to its price, i.e. 


(21) F, = pe 


where p, refers to the price of labor input, 
relative to output. Equation (21), how- 
ever, assumes a perfect labor market. This 
may be unrealistic. We can easily relax the 
condition above and assume instead 

DF, Dph 


22 — = 
(22) a? 


so instead of (21) we derive from (22) 
(23) Fy = cho 


where c is a measure of market imperfec- 
tions. : 

On substitution and simple nranipula- 
tion equation (23) can be written in the 
equivalent form 


(24) z = bopsk” 
where z= (x%o/%:) ie. labor productivity, 


and where 
C l/l+ep 
Ago 
i- m 


1 





(25) b= ( 





(26) b i ea 
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(27) pae 
"FF 
so that 
1 
(28) p = — — I, and 
by 
and 
mE bs 
m —= 
1— b, 


It will be noticed that equation (24) is the 
form first used by Hildebrand and Liu. It 
has recently been used by Lu and Fletcher. 
As pointed out in Diwan (1968b), Yeong- 
Her Yeh has also used a similar relation. 
None of these studies, however, has pro- 
vided a meaningful interpretation of the 
coefficients b; (t=0, 1, 2). Yet equation 
(24) can be interpreted as an explanation 
of labor productivity (in physical units) in 
terms of the technological impact on labor 
efficiency and capital-labor substitution. In 
terms of our theory, the above hypoth- 
esis comes quite close to the explanation 
of increases in labor productivity suggested 
by Salter. To quote from page 143, 
The analysis has suggested that the 
variation between industries in the ex- 
tent of increases in labor productivity 
can be explained primarily by the un- 
even impact of three influences: (i) im- 
provements in technical knowledge, (ii) 
potential economies of scale and the ex- 
tent of their realization, and (iii) factor 
substitution. Although analytically dis- 


tinct, these three influences are highly 
interrelated. 


In our formulation we have not been able 
to separate out the effect of economies of 
scale. Salter also found these two to be 
inseparable. Our hunch is that the effect 
of economies of scale is absorbed in m." 


3 These two sources of increased productivity are 
difficult to separate for newly discovered economies of 
scale are a very important aspect of improving tech- 
nology” (p. 133). 

“Tt is interesting to note that Kaldor (1967) also 
takes a similar point of view in his theory of economic 
development. More specifically, “We cannot really 
separate the effect of economies of large scale .. . from 


On the other hand, our analysis has the 
advantage of separating the effects of 
technical change and factor substitution. 

Our aim is the formulation of con- 
jectures about the growth path of the 
technological parameters in relation to the 
growth path of the firm. Therefore, we need 
to study the behaviour path of param- 
eters p and m over the growth of the firm 
size. Having formulated a theory that ex- 
plains productivity of the labor input in 
terms of technological factors, equation 
(24), one possible method is to postulate 
assumptions which allow us to determine 
the growth path of these parameters as a 
function of the growth path of the firm. 
The second method is to estimate the pos- 
sible values of these parameters for large, 
small, and medium sized firms and formu- 
late our conjectures from this evidence. 
We propose to follow the second method. 
To do so, we need to establish a priori ex- 
pectations about the statistical values of 
the parameters. From our theory, we know 
that (i) 0<m<o, (ii) -1<p<o, (iii) 
g>0, (iv) p+0. From these conditions, we 
can lay down a priori expectations on the 
parameters b; (¢=1, 2) in equation (24). 
Thus we expect that (i) 0:1, Gi) œ >b; 
>0 and (üi) 1>b,> œ. Unless our statis- 
tical estimates fall within range and satisfy 
these conditions, our results will not be 
acceptable for interpretation by our theory. 
It may be added that the condition 5,1 
is a rather stringent one. 


V. Sample and Subsample 


For the purpose of estimation one needs 
data at the firm level and for different firm 
sizes. We have utilized the data collected 
by McGraw-Hill and described by Robert 
Eisner and Diwan (1965). The only differ- 
ence between the data we have used and 
those used by Eisner, is that ours is a 
smaller subset. Our data refer to 500 manu- 


those which are due to irreversible improvements of 
technology associated with a process of expansion” 
(p. 13). 


- 
ee 
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facturing firms for the period 1955, 1956, 
and 1957, selected on a random basis. In 
view of the fact that some information was 
not available for some firms, we were left 
with the following sample: 


TABLE 1—THe SAMPLE 


Year Number of Firms 
1955 276 
1956 346 
1957 273 


An attempt was made to divide the sample 
into large, medium, and small firms. The 
firms were arranged in a descending 
order of “sales.” Mansfield and Frederick 
Scherer have also used sales as an index of 
size, 

There was no marked dividing line, ex- 
cept for 1956 and some parts of 1957, þe- 
tween the firms so that it was difficult to 
set up a simple criterion for distinction be- 
tween large, medium, and small firms. The 
firms presented, more or less, a continuum. 
Since we had the restriction that no sub- 
sample should contain only a few firms, we 
ended by breaking up the sample into sub- 
samples on a more or less arbitrary basis. 
For 1956 alone, our efforts were successful. 
The distribution of the firms into the sub- 
samples is given in Table 2. 


TABLE 2—~DisTRIBUTION INTO SUBSAMPLES 


Number of observations in subsample 


. Year 


1 2 3 4 5 Total 


1955 100 100 76 — — 246 
1956 25 100 100 96 25 346 
1957 25 98 79 7i — 273 


since the firms have been arranged on a de- 
scending order of sales, the first subsample 
contains the largest firms, and the last the 
smallest. Actually, for 1955 the firms are 
not much different in the subsample 2 
and 3. 


VI. Firm Size and Structural Parameters 


The test of the theory lies in the estima- 
tion of relation (24). Expressing capital 
letters for logarithms, (24) may be written 
as: 


(30) Z = bo + bPa + bK + U 

U is a random term. For purposes of es- 
timation by least squares it is assumed that 
U has the necessary properties.” 

Relation (29) has been estimated for all 
the subsamples and the results are pre- 
sented in Table 3. It will be seen that the 
estimates of b; and b, are highly significant 


i To analyze U, however, it is necessary to study the 
composition of the variables Z, P: and K. In view of the 
nature of our data, these variables are likely to have 
errors of measurement, Let us denote the theoretical 
variables by (*) and assume that the observed variables 


are related linearly as below: 
(1), (2) Ag = Xe+ (i = 0, 1) 
(3) P = P3 + v3 


It will be noticed that we assume that X," = X4, since 
the number of workers are liable to be recorded reason- 
ably accurately. v; are errors of measurement, Assuming 
(24) holds for starred values, replacing these by non- 
starred (observed) ones, we find that: 


(4) log u = log tso — by log t — bz bog tar 


where 


(5) m= (1+2) 
©) m= (142 
(7) m= (1 are 


To assume that U has the usual properties of zero mean 

and constant standard deviation implies a number of 

assumptions. These are: 

(8) E(U,) = E(U:) = ECU) =0 

(9) Var Uo = ko; Var Ui = ky; Var U, =m ky 

(10) Cov (UU) = Coy (UT) = Cov (UU) rm Q 
Cov (PU) = Cov (PU) = Cov (P20)) =: Q 
Cov (FU) = Cov (YU; = Cov (YU) wx Q) 


It may be added that assumptions in the system (10) 
are rather stringent. However, as a result of (8) and (9) 
we have E(U)=0 and Var U =k; ¢=0, 1, 3). Also 
we get relation (29) in terms of observed (nonstarred) 
values instead of (24) which is expressed in theoretical 
(starred) variables. 
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TABLE 3: Z = by -+ bPa -+ hK + U 


Year and Firm Size Observations by bi ba R 
1955 
1 109 0.3108 0.8589 0.1253 .98 
(.1553) (.0215) (.0161) 
2 100 ~- 2139 0.9245 0.1131 .98 
(.1864)  (.0260) (0234) 
3 76 ~~ 0003 0.8120 0.2045 .96 
(2551) (.0249) (.0264) 
1956 
1 25 0.7774 0.7449 0.1893 .99 
(. 2564) (.0431) (.0272) 
2 100 0.2345 0.8665 0. 1242 -97 
(.1696) (.0218  (.0176) 
3 100 ~ 1546 0.9318 0.0997 .97 
(.1711) (.0263)  (.0219) 
4 96 —~ 4636 0.9293 0.1360 .96 
(.2074) (.0272) (.0204) 
5 25 1.0331 0.6399 0.2638 .89 
(.8748) (.0545) (.0957) 
1957 
1 25 0.9145 0.6407 0.1589 .98 
(.2455) (.0448) (.0332) 
2 08 0.3097 0.8894 0.0931 97 
(. 1607) (.0189) (.0151) 
3 79 m ,0006 0.9491 0.0651 .98 
(. 1845) (,0233) (.0237) 
4 71 1.2059 0.6329 0.2370 .90 
(.3758) (.0322) (.0393) 


(Figures in parentheses refer to standard errors.) 
z is the output-labor ratio. Output is measured as sales plus change in inventories. 
Labor is measured by the number of employees of the firm. k is the capital-labor ratio 
a and capital is measured by the gross value of plant and equipment adjusted by the 
actual utilization rate. py is measured by the relationship (1—S,)s. Note that Z= kog z, etc. 


for all regressions. The important result is 
that bı is significantly different both from 
zero and one. Also, the estimates of b; 
(i=1, 2) are significantly different for the 
different firm sizes. The coefficient of mul- 
tiple regression is quite high. Our theory, 
therefore, provides a meaningful explana- 
tion of the variations in the physical labor 
productivity over different firms. We may 


also compare these results with those of 
Hildebrand and Liu, and Lu and Fletcher. 
Hildebrand and Liu find that coefficients 
bı and b: are rarely significant together. 
Thus, from their results for all employees 
they get five regressions out of seventeen 
where both b; and b, are significant. When 
they use production workers only, this 
number falls down to two. Lu and Fletcher 
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TABLE 4— ESTIMATES OF THE PARAMETERS 


Year and Firm Size 


a," 


1955 

8589 
9245 
8120 


CH wW e 


1956 

. 1449 
. 8665 
9318 
.9295 
. 6399 


ta e a Na 


1957 

. 6407 
. 8894 
.9491 
.6529 


hm Wh re 


a Defined in equation (5). 
b Defined in equation (6), 
¢ Defined in equation (21). 
d Defined in equation (13). 


did not present the results, although they 
maintain that b: is significantly different 
from zero in a number of cases. Inci- 
dentally, both these studies were preoc- 
cupied with testing of b, significantly dif- 
ferent from zero; since this provides a test 
if the production function is of the CES or 
VES variety. None of these studies test if 
bı is significantly different from one. 

In order to estimate the basic param- 
eters dn, 0, m and g we need values for 
51.18 In view of the complexity of the re- 
lationship between the basic parameters 
and b; (t=0, 1, 2), it was not possible to 
estimate the standard errors. A cursory 
and a superficial glance may give one a 
wrong impression, yet if one looks closely, 
it is not so serious a deficiency as to vitiate 
the conclusions. First, the standard errors 


16 These estimates have been estimated by the method 
now known as the Klein method; they seem to have an 
upward bias. These are consistent with the estimates 
from other methods; simplistic and complex. Details 
are provided in Diwan (1965). 


Parameters 
on 419° gi 
.9945 . 8885 . 8850 
1.0547 1.4969 . 8960 
1.0446 1.0887 .8105 
.9409 . 7421 . 8268 
1.0025 .9078 . 8892 
1.0456 1.4619 .9088 
1.0918 1.9224 .8749 
, 8936 .7396 . 7492 
.7760 4422 . 8543 
.9901 . 8423 .9132 
1.0216 .9798 .9408 
.8795 . 6828 7793 


of the b; (t=1, 2) are of “more or less” 
the same magnitude. Second, since stan- 
dard errors of basic parameters are func- 
tions of the standard errors of the 6; 
(¢=1, 2), it is improbable that these stan- 
dard errors will effect the pattern over firm 
size; a pattern generated by estimates of b; 
(i=1, 2). 

The estimates for Sw, os, m and g are 
presented in Table 4. Taking individual 
parameters first: the estimates of gẹ, are 
consistently higher than those of o,. Ac- 
tually this follows from the fact that b.>0. 
Nerlove has estimated c, for the results in 
Hildebrand and Liu. He also finds that 
T>. Lu and Fletcher do not give any 
estimates of o!” All they mention is that 
these differ from ¢,. So far as the estimates 
of m and g are concerned, I am afraid, there 


17 Tt is a pity Sato and Hoffman did not record the 
values of variable elasticity of substitution. One wishes 
the editors would have asked for this information since 
it would not have implied any extra work or space. 
Who can question the wisdom of editors? 
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FIGURE 1 


are no precedents. Since m is an elasticity, 
one’s a priori expectation is that it will not 
be too far from one. There is no reason for 
such an expectation except that majority 
of the quantitative estimate for various 
elasticities (like elasticity of demand, elas- 
ticity of substitution, elasticity of supply, 
etc.) stay around 1, Judged from such ex- 
pectations, the values of m in Table 4 
seem to be of the right magnitude. So far 
as g is concerned, we do have a priori ex- 
pectation, namely, technical change in 
U.S. manufacturing is labor saving. From 
this expectation g<1 and the values of g 
in Table 4, therefore, seem quite reason- 
able. Another way to have a feel for these 
magnitydes, is to compare them with the 
results of Hildebrand and Liu. I have es- 
timated these parameters for Hildebrand 
and Liu! and lo and behold, the magni- 
tudes are similar. g is less than one and be- 
tween .87 and .98 for food and kindred, 
furniture and fixtures, paper and pulp, 
chemicals, leather and leather products, 
and stone, clay, and glass. For all others 
it is greater than one, though not greater 
than 1.12. One must, however, remember 


18 These results are available on request. 


that standard errors in Hildebrand and 
Liu are rather large. 


VII. Conclusions 


Our theory explains reasonably well the 
variations in the physical labor produc- 
tivity. The estimates of bı (¢=1, 2) are 
significant and of the same magnitude as 
the estimates from other studies. Estimates 
of our basic parameters look reasonable. 
We may now come to the central question 
as to the way our basic parameters move 
with the growth of the firm from a small to 
a large one. In other words, what is the 
path of these parameters associated with 
the growth of the firm. To answer, we need 
to look at these parameters for individual 
years and over different firm sizes. We find 
that all these parameters have the same 
growth path, though their magnitudes 
vary. We have described these in the fol- 
lowing Figures 1—4. What we find is that for 
large and small firms (first and last sub- 
samples) the estimates are low, and for 
medium firms these are high. Thus, if we 
measure on the X- axis the size of the firm, 
either in ascending or descending order, 
and on the Y-axis the value of the param- 
eter, then all these parameters describe an 
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FIGURE 2 
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inverted U-shaped curve which first rises 
then falls, reaching a maximum somewhere 
in between. This pattern seems to be stable 
and does not change if we use estimates of 
Sı by another method. One may describe 


18 As an alternative, we have estimated S, by the 
following method: Assume the Cobb-Douglas: 


(1) To = avira 
and 


P ti 
Pus 





Q) alas) = h = ontilog + E log 


so that 
Xo = A + dX: + AX) +7 
and impose the restriction 
(3) dı -+ da= 1, sothat Sı = d; 
The following Table gives the estimates for os and g 
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FIGURE 4 


the process as follows. As the firm grows 
from small to medium, all these techno- 
logical factors are becoming more effective. 
There is greater factor substitution thus 
allowing greater flexibility and maneuver- 
ability. The impact of technical change is 
to make labor more efficient so that tech- 


using Sı as derived from (3): 


TABLE 2n. ESTIMATES OF o AND g 


Year and Firm Size ob £ 
1955 
i 1.0037 .8923 
2 1.0591 © 8998 
3 1.0532 8157 
1936 
1 9483 8320 
2 1.0056 8916 
3 1.0485 9047 
4 1.1011 „8812 
5 9414 7786 
19587 
1 TI6L 8543 
2 .9903 9152 
3 1.0228 9418 
4 8985 .7892 
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nology is more productive. One has a 
hunch that there would be economies of 
scale compounded in this process. The 
technical change is becoming less biassed 
implying a stable or efficient matching of 
resources. Yet if the firm still grows in 
size, these advantages are lost. On a more 
general level, these results agree with those 
of Mansfield? and Scherer. 
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Portfolio Choice, Investment, and Growth 


By Duncan K. FOLEY AND MIGUEL SIDRAUSKI* 


One of the basic postulates of monetary 
theory and policy is that an increase in the 
money supply raises income by exerting at 
least temporary downward pressure on the 
rate of interest. Since it is generally be- 
lieved that the savings rate is rather unre- 
sponsive to changes in the rate of interest, 
the key to this postulate, and to the belief 
that monetary policy can affect aggregate 
demand and its composition, seems to be 
the existence of a negative relationship be- 
tween the demand for investment goods 
and the market rate of interest. 

The micro-foundations of such a rela- 
tionship, however, are very weak. It is 
well-known from the work on investment 
theory by Trygve Havvelmo and others 
that an analysis of profit maximizing be- 
havior on the part of firms can at most 
offer a relationship between the desired 
stock of capital and the rate of interest, 
but not a relationship between the de- 
sired rate of increase in the stock of capital 
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mands and prices. 
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tion, the department of economics, nor those of the 
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and the rate of interest. The demand for 
investment cannot be derived from the 
demand for capital. Demand for a finite 
addition to the stock of capital can lead to 
any rate of investment. 

Recent attempts to derive a marginal 
efficiency of investment schedule from a 
firms’s profit maximizing behavior have 
relied largely on the assumption that there 
are costs to adjusting the actual to the 
desired stock of capital at a fast rate; that 
is, the addition to the capital stock which 
results from each additional dollar spent on 
investment diminishes with the level of in- 
vestment.! Alternatively, they have simply 
assumed that once a firm finds out what 
its optimum stock of capital is (if it exists), 
it then adjusts the actual to the desired 
stock with a lag (see Dale Jorgenson); the 
simplest of these models being the one 
in which the rate of investment is a linear 
function of the difference between the de- 
sired and the actual stock of capital. In 
some models of economic growth, this 
theory requires a permanent gap between 
the desired and the actual stocks of capital 
in a state of steady growth to generate the 
investment necessary to maintain a con- 
stant capital-labor ratio over time when 
population is growing (see Richard Nel- 
son). 

It is our purpose in this paper to point 
out another mechanism which can deter- 
mine the aggregate rate of investment. 
This mechanism depends on socially rising 
costs to investment rather than rising 
costs to individual firms. We present a 
very simple model of growth in which the 
level of investment is determined jointly 


1 For this approach see R. Eisner and R. H. Strotz, 
J. P. Gould, and Arthur Treadway. 
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by the interaction of the stock of capital, 
its demand, which is treated as an integral 
part of the demand for assets by wealth 
owners, and the flow supply of investment 
goods as determined by the producers of 
capital goods. Even if the price of capital is 
such that the marginal return to the exist- 
ing stock of capital makes the stock in- 
stantaneously optimal, this does not neces- 
sarily imply that this price makes it op- 
timal for producers of capital goods not to 
produce any capital goods at all, 

One advantage of this approach is that 
it permits firms and consumers to be in 
equilibrium at each instant and still gen- 
erates new investment. The relative im- 
portance of rising firm costs and rising 
social costs in determining rates of invest- 
ment in various sectors is, of course, a 
question which empirical studies must 
answer. 

We believe that our model of investment 
corresponds quite closely to Keynes’ vi- 
sion of the investment process. In his re- 
sponse to comments on the General Theory 
he states: 


The owner of wealth, who has been in- 
duced not to hold his wealth in the shape 
of hoarded money, still has two alterna- 
tives between which to choose. He can 
lend his money at the current rate of 
money-interest or he can purchase some 
kind of capital-asset. Clearly in equilib- 
rium these two alternatives must offer 
an equal advantage to the marginal in- 
vestor in each of them. This is brought 
about by shifts in the money-prices of 
capltal-assets relative to the prices of 
money-loans. The prices of capital- 
assets move until, having regard to their 
prospective yields and account being 
taken of all those elements of doubt and 
uncertainty interested and disinterested 
advice, fashion, convention, and what 
else you will, which affect the mind of 
the investor, they offer an equal, ap- 
parent advantage to the marginal in- 
vestor who is wavering between one 
kind of investment and another.... 
Capital-assets are capable, in general, 
of being newly produced. The scale on 


which they are produced depends, of 
course, on the relation between their 
costs of production and the prices which 
they are expected to realize in the mar- 
ket. Thus if the level of the rate of in- 
terest taken in conjunction with opinions 
about their prospective yield raise the 
prices of capital-assets, the volume of 
current investment (meaning by this the 
value of the output of newly-produced 
capital-assets) will be increased; while 
if, on the other hand, these influences 
reduce the prices of capital-assets, the 
volume of current investment will be 


diminished. [p. 188] 


Given the state of technology and the 
stock of capital which is a result of past 
saving, the only variable that is unequivo- 
cally related to the level of investment is 
the price of capital goods. It is this em- 
phasis, together with the notion of in- 
stantaneous stock equilibrium in the asset 
markets determining asset prices and 
yields, to be discussed below, which we 
share with Keynes’ description quoted 
above. When the price of capital goods is 
high, the level of investment is also high; 
while if the price of capital is low, invest- 
ment is also low. This would seem sur- 
prising if we look at the investment func- 
tion as an ex ante demand relationship 
because one would then think that the 
higher is the price of capital, the lower will 
be the level of investment. This result is 
not at all surprising if we think of the in- 
vestment function as an ex post supply re- 
lationship. The higher is the relative price 
of capital, the larger will be the share of 
the economy’s total resources that pro- 
ducers will find profitable to allocate to the 
production of investment goods, and there- 
fore, the higher will be the rate of capital 
accumulation. 

We do not, however, assume the ex- 
istence of a negative relationship between 
the desired level of investment and the 
market rate of interest and we show that 
such a relationship may not even exist be- 
tween the actual, ex post, rate of invest- 
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ment and the market rate of interest. 
Other things equal, an increase in the rate 
of interest lowers the demand for capital 
on the part of wealth owners, decreasing 
on this account the equilibrium price of 
capital and thus lowering the optimum 
level of output in the investment goods 
sector. Other things, however, are not 
usually equal. The rate of interest is itself 
an endogenous variable of the system. A 
change in the rate of interest implies that 
some other variable in the system has 
changed, and the change in this variable 
may have increased the demand for capital. 

Although we conclude that there may be 
neither an ex anie nor an ex post negative 
relationship between the level of invest- 
ment and the market rate of interest, this 
does not imply that the effects of monetary 
policy on aggregate demand or its compo- 
sition are unpredictable. On the contrary, 
we shall prove that monetary policy is able 
to change aggregate demand and its com- 
position by affecting the price of capital at 
which wealth owners are willing to hold 
the existing stock of capital. Monetary 
and fiscal policy jointly not only are able 
to affect the rate of growth by changing the 
relative price of capital, but they can also 
succeed in maintaining a constant price 
level while at the same time determining 
the economy’s rate of growth. 

Once the equilibrium level of investment 
is determined, we go on to consider the 
process by which capital and other assets 
find room in private portfolios. Instan- 
taneous market equilibrium ensures that, 
given the state of expectations, wealth 
owners are willing to hold the existing 
stocks of assets and that their desired and 
actual savings are equal. It does not, how- 
ever, guarantee that at the market clearing 
prices the value of the addition to each of 


27. G. Witte takes a similar approach to ours but 
concludes with an ex post relationship between the rate 
of investment and the market rate of interest, 


their assets is equal to the value of the 
desired additions. That is, our equilibrium 
theory of investment does not assure the 
equality of the flow supplies and demands 
for each of the assets at the current equilib- 
rium prices. Since markets clear at each 
moment of time, the process of wealth 
accumulation will generally require prices 
to change over time. Actual price changes 
and expected price changes affect demand 
and supply schedules which in turn modify 
equilibrium prices over time. 

In the last section of this paper we 
study the full dynamic behavior of the 
economy over time using a particular ex- 
pectations hypothesis which has been em- 
ployed previously by other authors. In 
this model we show how actual and ex- 
pected price changes interact while port- 
folios are adjusted to make room for the 
newly supplied assets. In the context of 
this model, we also study how monetary 
and fiscal policy are able to stabilize ag- 
gregate demand so as to maintain a con- 
stant price level and how changes in the 
mix of fiscal and monetary policy affect 
the economy’s long-run capital stock by 
modifying the price of capital at which 
wealth owners are willing to hold the ex- 
isting stock of capital at any point in time. 


I. The Demand for Capital Services 


Language itself presents several traps 
in thinking about investment, especially 
confusion between the demand for capital, 
the demand for capital services, and the 
demand for investment. It seems to be ap- 
propriate to sort out these concepts at the 
start. 

The simplest notion is the demand for 
capital services. This is analagous to the 
demand for the services of any factor of 
production, and arises indirectly from the 
demand for output. Capital services have 
the dimension of a rate or flow: the use of 
such and such a machine or building for 
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one hour, week, or month. The price which 
is determined in the market for capital 
services will be called the rental rate. It is 
measured in value units per hour, month, 
or year, like the wage rate. 

Producers will demand at any wage- 
rental rate combination those amounts of 
capital and labor services which will equate 
their marginal products of capital and 
labor to those rates. In thinking about 
equilibrium in the market for capital ser- 
vices, we are free to ignore all, matters con- 
cerned with the ownership of capital. A 
producer trying to equate marginal pro- 
ducts to the prices of factor services is 
making a decision which is entirely di- 
vorced conceptually from consideration of 
owing capital. It may be that taxes and 
other market imperfections distort pro- 
ducer choices but in principle the producer 
in deciding his production plan does not 
care who owns the capital. He decides en- 
tirely on the basis of the market rental 
rate, which will be the same whether he, his 
competitor, or the King of Siam owns the 
machines and buildings. 

A simple model which exemplifies these 
distinctions is the well-known two-sector 
model of production. One sector produces 
investment goods, J, and the other pro- 
duces consumption goods, C. We take the 
consumption good to be the numeraire and 
denote the consumption price of capital 
goods by $» (see T. M. Rybczynski). 

In this model the demand for the servtces 
of capital and labor will be determined by 
the familiar marginal productivity condi- 
tions, which bear no relationship to the 
ownership of factors. The rentals to capital 
in the two sectors under competitive con- 
ditions are the marginal value products of 
capital: 


(1.1) 
(1.2) 


ro = folko) =r 
rr = peft(hr) 


If, as assumed, capital is perfectly mo- 





FIGURE 1 


bile between the two sectors, these two 
must be equal at each moment of time? 


(1.3) folko) = paf r(Rr). 


In the two-sector model, the per capita 
supplies of consumption and new capital 
goods depend only on the per capita stock 
of capital and the relative price of capital. 


(1.4) dc = gc(k, pi) 
(1.5) qr = ar(k, px) 


These supply relations are pictured in 
Figure 1 where the production possibilities 
curve and the price line corresponding to 
pr are shown. 

The per capita stock of capital, k, de- 
termines the production possibility locus, 
and price of capital determines the alloca- 
tion of resources between the production of 
capital and consumption goods. ° 

An increase in the price of capital in- 
creases output in the investment goods 
sector. From Figure 1, we see that as 
ps increases from fe to p, output of 
investment goods increases from gẹ to 


* Here, and for the rest of this paper, we neglect cases 
of specialization. In fact, the conclusions presented later 
in this paper carry through under such conditions. In 

the diagrams we use, f+ as the price at which specializa- 
tion to investment goods takes place, and fa as the 
consumption goods specialization price. 
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FIGURE 2 
qa. Hence 
ð 
(1.6) 2 To 
Op Op, 


These relationships are fundamental to 
the theory of investment: for any level of 
the stock of capital, the output of invest- 
ment goods is positively related to the 
price of capital. This is the supply curve 
for investment goods, shown in Figure 2. 

Since we assume that consumption goods 
are capital intensive (Rc>&yz}, by the well- 
known Rybczynski theorem. 

ogo Og: 


—— > Q == 0) 


1.7 
ale ðk ðk 


In this example the market for capital 
services can always instantaneously come 
into eqyilibrium for any stock of capital 
and any price of capital. There is no need 
in this case for any notion of the “desired” 
as opposed to “actual” flow of capital 
services. Rentals will always move so that 
firms are content with the existing flow of 
services. It appears to us that the same 
principle carries over to cases where there 
are many sectors and many types of capital 
goods. 

We have so far ignored the production 
activities of the government. We assume 


that the government hires the services of 
capital and labor in the market, paying 
the going market rental and wage rates, 
and produces a public consumption good. 
We can think of national defense or police 
services as being the public consumption 
good produced by the government. In 
order not to complicate the analysis, we 
assume that private and public consump- 
tion goods are produced by “the same” 
homogeneous production functions: that 
is, given any relative factor prices, both 
commodities are produced with the same 
amount of capital per unit of labor. 

This special assumption allows us to 
write the production relations for the 
private sector 


(1.8) qr = x(k, pr) 


(1.9) qo = qolk, pa) — e 


where g@ 1s the production of private 
consumption goods and e is the production 
of public consumption goods. That is, we 
assume that private and public consump- 
tion goods are perfect substitutes in pro- 
duction. 


Il. The Demand for the Stock of Capital 


The demand for capital is distinct and 
quite different from the demand for capital 
services. Capital has the dimension of a 
stock: so many machines or buildings. It 
has no time dimension. The price which 
clears the market for capital goods is the 
price of capital, and it is measured in 
value units per machine or building. 

We note again that there is no necessary 
connection between ownership of capital 
and the use of capital services. It is possible 
to use capital one does not own by renting 
it; and possible to let out owned capital to 
other people to use. If we take account of 
this, the motive for holding capital is the 
stream of income which it is expected to 
produce in the form of rentals, implicit or 
actual. We want to emphasize what ap- 
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pear to us to be two quite different kinds of 
decisions: how much capital services to 
employ, and how much capital to own. 

If we insist on income as the motive for 
holding capital, the demand for capital is 
essentially an asset demand, and the price 
of capital will settle so that the demand for 
capital as an asset equals its given supply. 
The fact is that very often the same firm 
owns and employs the same capital. When 
this happens, we want to divide the firm’s 
decision into two parts, a production 
decision and a portfolio decision. 

Momentary equilibrium in the asset 
markets is possible only when wealth 
owners are content just to hold the existing 
stock of capital (and supplies of other 
assets) at going rates of return. This in- 
stantaneous equilibrium can be reached, 
given the value of money, by an adjust- 
ment of the price of capital and interest 
rates, or given the price of capital, by an 
adjustment of interest rates and the value 
of money.* 

There may actually be many combina- 
tions of the price of capital and the value of 
money that instantaneously equilibrate 
the asset market, and to each such com- 
bination, there corresponds an equilibrium 
interest rate. If either price is prevented 
from moving, the other may still be free to 
find an equilibrium level. Only in the case 
in which both the value of money and the 
price of capital are prevented from chang- 
ing, will there be any reason to think of 
disequilibrium in the asset market. Only in 
this case is there any reason to allow for a 
difference between the desired stock of 
capital and the actual. If prices are flex- 
ible, either the value of money or the price 
of capital or both will shift to make wealth 
owners, or their agents the firms, content 
to hold the existing stock of capital at each 
instant. 

As a specific example of this fact, con- 


4 Cf. the earlier quotation from Keynes, 


sider an economy with three assets: money, 
bonds, and capital. We can write very 
generally the demand functions for these 
as: 


(2.1) Mm = M'pa E L(a, d, Pmy Ph; pr); 
ðL ðL ðL 
1> — > 0, — > 0, — > 0, 
ð ðq Opes 
OL ðL 
—— <0, — <0 
Ops dpr 
(2.2) bbm oa bpm a H(a, G, Pm, Ph, px); 
ðH > ðH oH 
a, 0, eG, 
ða < 0g Opn 
ðH ðH 
— > 0, — <0 
Ops Opt 
(2.3) kpi =y ki py = J (a, G Pay Pbs pr) } 
ot at Os 
1>—>0, — <0, — <0, 
ða ðq ÖPm 
ð ðJ 
—— < 0, — > 0 
ðm Ope 
with 
(2.4) a = kip + (6+ m) pm = kpr + gpm 
ss kipi + (D + mi) pm 


where superscript d represents demand, m 
is the per capita quantity of money, b the 
net quantity of government bonds out- 
standing, the H function is the net demand 
function for bonds by the private sector, 
Ên the price of money in terms of copsump- 
tion goods (the inverse of the price level), a 
the per capita value of assets, g the per 
capita level of income measured in con- 
sumption goods (qe+ prgr), subscripted p’s 
stand for the rate of return on the respec- 
tive assets, and g is total government debt, 
including the money stock, outstanding.’ 


‘In writing the per capita demand for assets in (2.1) 
to (2.3), we are ignoring distribution effects, that is, we 
assume that aggregate portfolio decisions are indepen- 
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Equation (2.4) is the wealth constraint; at 
any instant the per capita value of assets 
demanded must be equal to the per capita 
value of assets held. 

The value of assets held, a, enters the 
demand functions since it is the wealth 
constraint. We make the assumption that 
the marginal propensities to increase hold- 
ings of money and capital out of any in- 
crease in wealth are positive but do not 
exceed unity, while net holdings of bonds 
may either rise or fall as wealth increases. 

Income enters the demand functions asa 
measure of the transactions demand for 
money. Cash balances yield a return in 
kind if payments and receipts do not 
exactly match for the average wealth 
holder, or if there is uncertainty about the 


timing of payments and a cost to switching. 


from cash to bonds. Many measures of this 
return have been proposed, such as the 
aggregate value of transactions, or dis- 
posable income. We choose to measure it 
by real income in terms of consumption 
units, q= galk, ba) + pigrlh, pr). Real in- 
come rises with the price of capital.’ 

We assume that an increase in the level 
of income increases the demand for money. 
But at any given level of wealth and rates 
of return on assets, an increase in the de- 
mand for one asset must involve a decrease 
in the demand for at least one other asset. 
In fact, we assume that neither the de- 
mand for bonds nor that for capital in- 
creases when the level of income rises. 

The remaining important variables are 
rates of return. One dollar invested in real 
capital yields a return of pẹ which has two 
components. The first is r(px)/px, the 
rentals rate per unit of value of capital, 
equal to the marginal product of capital in 


dent of the distribution of wealth and income in the 
economy. 

* To see this, examine Figure 1; income in consump- 
tion units is the intersection of the price line with the 
vertical axis, and this increases when f» rises from pp, 
to pm. 


the investment goods sector, which is the 
income wealth owners obtain from renting 
a dollar’s worth of their capital to business 
firms. As we have already shown above, 
the rentals rate per unit of value of capital 
depends only on the price of capital goods; 
a rise in the price, by shifting resources to 
the labor-intensive sector, increases the 
capital intensity in both the consumption 
and the investment goods sectors and 
lowers r(pz)/px. The second component of 
the rate of return to capital is the expected 
capital gain on the unit of capital, equal to 
the rate at which the consumption price of 
capital is expected to increase over time, 
wz. It then follows that we can write the 
rate of return to capital as: ps=r(px)/ 
Petre.’ ; Ss 

We assume that money holdings earn no 
interest. There still is, however, the 
possibility of capital gains and losses on 
money due to changes in the price level. 
Since we take consumption goods to be the 
numeraire, we work with the consumption 
goods price of money, pa. This is equal to 
the amount of goods a single unit of money 
will buy, and is the inverse of p, the price 
level. We call the expected rate of change 
ID m, Tm, and this is equal to the negative 
of the expected rate of inflation. An in- 
crease in the expected rate of inflation 
means a fall in Tm; money will be losing 
value faster. The rate of return to money, 
Pm, iS Just equal to Tm- 

To simplify the analysis, we assume that 
bonds have a fixed demand money price 
and a variable interest rate, like a savings 
account or a call loan. Bonds may be is- 
sued by the government or by individuals 
and these two instruments are assumed to 
be perfect substitutes. We measure the per 
capita quantity of bonds, b, in money units 

1 Where there are positive transactions costs, the 
quantities demanded will generally depend not only on 
the current rental but also on the expected future path 
of this variable; in order to simplify the analysis, we 


include only the current value of this variable in the 
demand functions, 
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unit of money. The interest rate, 4, is de- 


jan a bond can always be turned into one 


| 


termined in the market so that private 
individuals are content to hold the net 
amount of bonds the government has 
issued. The net quantity demanded may 
be negative, since at low interest rates on 
bonds, private individuals may want to 


“borrow from the government to hold 


money or capital. Since the value of a 
bond is fixed in money terms, changes in 
fa Will also give rise to real capital gains or 
losses on bonds. The rate of return to 
bonds is p»=4t+7,, the interest rate plus 
the expected real capital gain from holding 
the bond. 

We also assume that the three assets are 
gross substitutes; that is, that an increase 
in the rate of return on the one of them 
raises the quantity demanded of this asset 
while it lowers the amount asset holders 
want to invest in the other two assets.® 

If all returns were perfectly certain, 
wealth owners would hold both real capital 
and bonds only if they had the same rate of 
return. The two assets would be perfect 
substitutes and market equilibrium would 
require p=, which in the absence of 
expected capital or losses reduces to 
r(p)/pr=t, the Wicksellian equality of the 
natural and the market rate. In our model 
we do not assume that returns are per- 
fectly certain, so that wealth owners, who 
are assumed to be risk averters, will in 
general diversify their portfolios. 

Equilibrium in each of the three markets 
requires that the quantities demanded and 
supplied of each of the assets be equal, 
that is, m=m4, b=64, and k=k*. But, 
from (2.4) it can be seen that if the markets 
for any two of the assets are in equilibrium, 
then the market for the third will also be in 
equilibrium. We can, therefore, work with 
any two of the markets, and we choose to 
exclude the bond market. 


8 The assumption of gross substitutability is made by 
James Tobin. 


As of any instant, the expected rates of 
change in the prices of capital and money 
are given, as are the stock of capital, the 
stock of debt and, from the viewpoint of 
the private sector, the composition of the 
debt as between money and bonds. We call 
the ratio of total debt to money supply, x 
where 


(2.5) 


At any instant of time the government can 
change x by open-market operations, 
altering m while keeping g constant. We 
will discuss the determination of the im- 
portant variables, 7, and Te when we 
examine the problem of equilibrium over 
time. 

Using (2.1) and (2.3) we can find the 
pairs of (fm, p+) that equilibrate the assets 
markets for any supplies of money, bonds, 
and capital. This is the “aa” schedule of 
Figure 3, and it is in general upward 
sloping.’ As the value of money, fm, rises, 
total wealth rises thus increasing the de- 
mand for capital; to offset this excess 
demand, the rate of return on capital p+ 
must fall, and so p, must rise until wealth 
holders are again content to hold the 
existing capital stock. 

Note that a determinate interest rate 
corresponds to each point on ae, though we 


x = g/m 


* Differentiation of (2.1) and (2.3) using numerical 
subscripts to indicate the partial derivatives with re- 
spect to the sth argument yields 
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The denominator is unambiguously negative while the 
numerator is definitely negative if m> Lg. Rewriting 
this condition as [(Za/m)g/a—1]|m<0, we notice that 
the bracketed part of the first term is the wealth elas- 
ticity of the demand for money. Since there is no empiri- 
cal evidence to suggest that the wealth elasticity is even 
close the inverse of g/a, which in the United States is 
around 6, we are justified in assuming that the inequal- 
ity holds. Then “ga” is upward sloping. 
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cannot in general say how the interest rate 
varies as we move along aa. Consider a 
movement up the aa schedule; the increase 
in $» creates excess demand for capital and 
under reasonable conditions (the condition 
on the wealth elasticity of demand for 
money in footnote 9), it also creates an 
excess supply of money: if the increase in 
pb» which equilibrates the capital market 
still leaves excess supply in the money 
market, the interest rate will have to fall 
to equilibrate the money market (the 
change in the interest rate will also affect 
the capital market) and vice versa. 


III. The Consumption Goods Market and 
Instantaneous Equilibrium 


For the whole system to be in equilib- 
rium at any instant, the pair (fm, P») 
chogen for the asset market must also 
equilibrate the demand and supply for 
consumption goods. We now come to the 
question of the determinants of the ag- 
gregate demand for consumption goods. A 
satisfactory theoretical answer to this 
question would describe the decision which 
the consumer makes in dividing his dis- 
posable income among the alternatives 
facing him: he can buy consumption goods 
or save by purchasing capital, bonds, or 


money. At the present time, this decision 
is well understood only on the assumption 
of perfect certainty about the future course 
of prices and rates of return, although 
recent unpublished work has extended this 
understanding to the case where asset 
holders have given subjective notions of 
the distribution of returns from assets. 
This is an assumption we do not wish to’ 
make in this paper. At this stage, we have 
to confess our inability to provide a satis- 
factory answer, and offer instead a plaus- 
ible, empirically acceptable demand func- 
tion without supplying any theoretical 
derivation of it. 

We assume that consumption demand 
is a function of disposable income and 
wealth. This general formulation includes 
as a special case consumption functions 
without wealth, so that our main lines of 
argument do not depend on the presence 
of wealth affects on consumption. We ig- 
nore variables such as rates of return which 
may influence consumption. Substantial 
rate of return influences on consumption 
may upset some of our findings; at the 
present time, though, there appears to be 
little empirical evidence that rate of return 
influences are important in comparison to 
the factors we do include. We write our 
consumption function as: 


ð 
—>0 


(3.1) ct = c(a, y) ay 


ðc 
Si 
ða 
where y is disposable income. 
Disposable income per capita is the sum 
of the following components: per capita 
factor earnings, which are equal to the per 
capita value of output measured in con- 
sumption goods; the value of net govern- 
ment taxes and transfers (including inter- 
est on bonds), which is equal to the real 
value of the per capita deficit, dpm less real 


10 We thus assume that private and public consump- 
tion goods are independent goods in consumption; 
our earlier assumption was that they were perfect sub- 
stitutes in production, 
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government expenditure e; and expected 
capital gains or losses on existing assets 
from changes in prices. 
F golk, px) A $rgr(k, pr) 
-+ (dbm — €) + 4mghm + mekpe 


Thus for the consumption goods market 
to clear, we have 


(3.2) 


c = qom e = cla, y) 
= cfa, [go + prgr + (d + and) pm 
+ mbps — el} = d 


From (3.3) we obtain a “cc” schedule of 
pairs (Pm, px) which clear the consumption 
goods market. An increase in ; will pro- 
duced excess demand for consumption 
goods on three counts: first, it reduces 
production of these goods; second, it 
increases the value of wealth and the 
wealth effect leads to an increase in the 
demand for consumption goods; and third, 
it increases income measured in consump- 
tion goods. On the other hand, if r+ is 
negative, an increase in p» would reduce 
demand by reducing the value of expected 
gains, or by increasing the amount of 
capital which has to be devoted to main- 
taining the stock of wealth. We shall 
assume that the first three factors out- 
weigh this fourth effect if r, is negative. 
Of course, if mą is positive, there is no 
ambiguity. An increase in fm tends to 
increase consumption demand by increas- 
ing the value of wealth, and also tends to 
increase demand if (d+7,mg) is positive.” 
Thus if (d+7,g) is positive, an increase in 
Pa definitely produces excess demand in the 
consumption goods market. In this case, an 


(3.3) 


Tn fact, in the steady state ps will be constant so 
that we would expect r» to be equal to zero. Then the 
possible arising from the rẹ term disappears. 

3 The effects of an increase in fa are ambiguous in the 
case where (d--amg) is negative, We do not analyze 
this case here since the typical long-run behavior of an 
economy with a positive outstanding stock of govern- 
ment debt requires that (d-+ang) be positive to main- 
tain a positive real debt over time 


increase in p, would have to be accom- 
panied by a fall in m to maintain equilib- 
rium in the consumption goods market. 
The resultant cc schedule is shown in 
Figure 3. 

The intersection of the aa and cc sched- 
ules gives the prices of capital and money, 
Pr and pm, which equilibrate the assets 
and consumption goods markets. A de- 
terminate interest rate corresponds to the 
pair (Pa, Pm) so that the instantaneous 
equilibrium of the economy is fully deter- 
mined. The equilibrium price of capital 
also determines the flow supply of invest- 
ment goods. Every market is in equilib- 
rium, there is no divergence of a desired 
stock of capital from the existing one, but 
profit maximizing suppliers of investment 
goods will generally be producing a flow of 
new investment. The higher the equilib- 
rium price of capital, the larger this supply 
will be. 


IV. Government Policy 


The government can use its policy vari- 
ables to influence the positions of the aa 
and cc schedules and determine the equilib- 
rium prices of capital and money and the 
output of investment goods. Monetary 
policy operates through open market 
operations, changing the composition of 
the outstanding government debt. An open 
market purchase, for instance, increases 
the supply of money and reduces that of 
bonds. A pure fiscal policy would be that of 
the “marginally balanced budget” in 
which the deficit is kept constant and net 
taxes and expenditures are varied; we call 
this “pure” because it leads to no changes 
in the supply of debt over time compared 
with what that stock would otherwise have 
been. A deficit financed fiscal policy is one 
which involves changes in the deficit and 
so over time produces a different debt from 
that which would otherwise have prevailed. 

It is easy to see that an open market 
purchase, for instance, raises the aa sched- 
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ule and leaves the cc unchanged under 
our assumptions, which leads to a higher 
x and a lower m. Expansionary fiscal 
policy of any kind moves the cc downward 
and leaves the aa unchanged, lowering 
both +» and m in equilibrium. Since the 
interest rate may move either up or down 
along the aa schedule, there may be no 
consistent relationship between the level 
of investment and the interest rate, even 
ex post. 


V. Stock-Flow Equilibria 


Once the producers’ equilibrium level of 
output in the investment goods sector is 
determined, it is natural to ask whether 
wealth owners will absorb this real capital 
into their portfolios at the equilibrium 
prices and interest rate. We can ask the 
same question about the government 
deficit, which increases the outstanding 
stock of government debt. The fact that 
actual and desired stocks of capital, 
money, and bonds are equal at certain 
prices does not guarantee that people will 
be content to absorb any given increases 
in the stocks, even though the demand and 
supply of consumption goods are equal. If 
people are not content to absorb the given 
additions, how will the new supplies of 
capital and other assets find room in pri- 
vate portfolios? 

To begin with, we note that the private 
sector income budget constraint requires 
that private disposable income equal the 
private demand for consumption goods 
plus the value of desired additions to asset 
holdings, at current prices. 

DK? DG? 
Pr = apa ee 





(5.1) q + Thn = c+ 
where G= Ng and v is the per acs nom- 
inal net transfers to the private sector 
including interest on government bonds. 
The budget deficit is in turn equal to net 
13 We use the operator D to denote the time deriva- 


tive of a variable. The variable d denotes the per capita 
deficit. N is the labor force. 


transfers plus government expenditures, 


(5.2) dpm = Vm te 


and we know that 


W pi + Ge 





(5.3) @ = qrpr + go = 


Using these two facts in (5.1) we get ` 








DK: 
pe t qe — e + dpm 
(5.4) 
a4 Pg OR, 
yy ere gee 


Since the deficit is equal to the rate of 
increase in the government debt, we can 
write oa as 


DG 
63 = y ber gene 
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DKé , DO 
y ET y A" 








But when the consumption market 
clears, qe—e is equal to c#, so that we get 
the equality of total supply of new assets 
and total desired acquisitions. 


DK + DG E 

y y T 

DK’ DG? 
pr + 


N N 





(5.6) 








If we add the capital gains terms to both 
sides of (5.1), we see that consumption 
market equilibrium implies that at the 
equilibrium prices desired and actual sav- 
ing are equal. Rewriting (5.6) we have 








N 
(5.7) 
E a <4 
= Pal N 
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This indicates that it is possible for in- 
dividuals to be content to hold existing 
stocks of capital and debt, to purchase the 
quantities of consumption goods desired, 
and therefore to be accumulating in total 
the value of assets they wish to accumu- 
late, but at the current equilibrium prices 


. to desire to add to their stocks in propor- 


tions which are different from the rates at 
which these stocks are being supplied. 
From (5.7) we see that if the government is 
increasing the supply of debt more rapidly 
than wealth holders wish to accumulate it 
at the current prices, wealth holders will be 
accumulating capital more slowly than 
they wish to: a flow excess supply of debt 
is accompanied by a flow excess demand 
for capital. 

In fact, even if DG?/N =d, so that wealth 
holders are accumulating just the amounts 
of capital and debt that they desire, they 
may not be accumulating debt in the 
desired proportions. We have 





DG DM DB 
N N N 

and 
Pa DG” _ DM’ DB 











N N N 


and the equality of DG#/N and d does not 
imply that the actual rate of change of the 
quantities of money and bonds are equal to 
desired rates of change. 

The results of any difference between 
actual and desired rates of change of asset 
holdings will clearly be changes in the price 
of capital (and its rate of return), the price 
of money, and the interest rate over time. 
If we insist on a complete dynamic model 
in which the asset markets are always in 
equilibrium, the supply of capital at every 
instant is the integral of past investment, 
and the supply of debt is the integral of 
past deficits, then the three variables 
Pr, Pm and t must follow paths which allow 
for the voluntary absorption of new capi- 


tal and new debt. Prices may be changing, 
but at every instant all markets are in 
equilibrium and there is a determinate rate 
of investment. 

The growth of portfolios and the absorp- 
tion of capital and debt by saving are 
dynamic processes which can be studied 
only through time and which generally 
involve changes in the prices of capital and 
money and the interest rate. Accordingly, 
we must now proceed to a full dynamic 
analysis of this economy. 


VI. Equilibrium Through Time 
and Expectations 


We have proposed a theory of the de- 
termination of the instantaneous rate of 
investment which separates firm decisions 
into three parts: a producer’s decision as to 
the amount of capital to employ; a port- 
folio decision as to the amount of capital 
to own; and a supply decision as to the rate 
of production of capital goods. This tho- 
rough-going equilibrium analysis has 
brought us to the paradox that the flow 
supplies and demands of assets may not be 
equal at the current equilibrium prices. 

Before we discuss the solution of this 
paradox, one example may be helpful: the 
housing market. At any instant of time, 
the services of the housing stock are of- 
fered inelastically and the rental to housing 
is determined by the demand for these ser- 
vices; at the same time the existing stock 
of houses must be held in wealth owners’ 
portfolios and the price for houses will be 
that price which just makes wealth owners 
content to hold the existing stock. Build- 
ers make their decision to supply new 
houses on the basis of the going market 
price. As these houses come onto the 
market, they will be absorbed into port- 
folios. If, however, at the existing price, the 
rate of change of the stock demand is not 
equal to the flow supply, the price of 
houses will have to change over time to 
accommodate these increases in the stock. 

The moral of this example is that the 
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price of capital and/or the value of money 
will have to change through time as we 
movethrough a succession of instantaneous 
equilibria. Let us focus for a moment on 
the idea of a succession of instantaneous 
equilibria. These will form a path for all 
the variables in the system. Is any path 
which satisfies the instantaneous equilib- 
ria at every moment admissible? Clearly 
not, There are important restrictions on 
the way the instantaneous equilibria fit 
together. In a continuous time model, 
these are restrictions on the derivatives of 
the variables. 

For example, the capital stock at any 
instant is the integral of past instantane- 
ously determined rates of investment. 
Likewise, the stock of outstanding debt is 
the integral of past deficits. These re- 
strictions turn the instantaneous equilibria 
into a system of differential equations. 

At any instant the rate of change of the 
per capita stock of capital is equal to the 
per capita output of investment goods 
minus the amount of investment needed to 
provide individuals entering the economy 
with the existing per capita level of capital. 


(6.1) Dk = ar(k, bx) — nk 


where n is the rate of increase of the labor 
force. 

Similarly, the rate of change of the per 
capita government debt is equal to the 
deficit minus the amount of new debt 
needed to maintain a constant amount of 
debt per capita 


(6.2) Dg = d — ng 


Together with (2.1), (2.3), (2.5), and 
(3.3), these constitute a system of six 
equations in eleven unknowns, &, g, m, x, 
Dr, t, Pm) Thy Wm, d, and e. Obviously such a 
system has many possible solutions; it is 
underdetermined. Any paths for the eleven 
variables which satisfy the six equations 
are admissible. On each such path f+ and 
pm Will be changing so that equilibrium in 


the assets and commodity markets is al- 
ways achieved. The paradox of the last 
section is partially resolved. There is no 
need for desired and actual flows of assets 
to be equal at current equilibrium prices if 
asset prices are free to move. 

But they are not free to move arbi- 
trarily because the actual rates of change 
in m and p, will influence the expected 
rates Tm and r. There are three popular 
models of this process, “static expecta- 
tions,” “adaptive expectations,” and “per- 
fect foresight.” 

Perfect foresight requires 1.= Dpa/dm 
and r=Dp:/p+ at each moment on the 
whole path. If in addition we were to 
specify equations describing the time 
paths of the policy variables d, x, and e, we 
would have a complete system of eleven 
equations in eleven unknowns, determin- 
ing fully the time path of the economy. 

While the assumption of perfect fore- 
sight in problems of intertemporal econo- 
mics seems to be a natural extension of the 
assumption of perfect information usually 
made in static equilibrium models, it 
imposes severe restrictions on the system 
and its path. First, it rules out all notion of 
of uncertainty and portfolio diversifica- 
tion; second, it requires assumptions about 
information which are unlikely to be met 
in reality; and third, and most important, 
it leaves almost no room for discretionary 
government policy. A strong condition on 
government policy which is consistent with 
perfect foresight is that future government 
policy is known and therefore unalterable. 
In this case, the complete paths for policy 
variables are determined from time zero, 
and no further change can occur without 
violating the perfect foresight assumption. 

Government discretionary policies are 
consistent with perfect foresight when they 
do not induce regrets in economic agents. 
But even with this weaker condition, most 
of the policies considered in the analysis 
of Section V, which seem to be the types of 
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policy most government use to control 
aggregate demand and its composition, 
i would be excluded because they do induce 
' regrets. 
| In the other models of expectation 
formation, where actual price changes 
influence expected price changes either not 
-at all or with a lag, there will not be an in- 
tertempora] competitive equilibrium, only 
a succession of instantaneous equilibria 
based on possible wrong guesses about the 
future. There is a larger sphere for dis- 
cretionary government policy and the set 
of solution paths becomes wider. There will 
also be regrets which imply that individ- 
uals and firms are not in intertemporal 
equilibrium. They will be in instantaneous 
equilibrium given their imperfect informa- 
tion about the future. 

It seems to us, then, that the require- 
ment of intertemporal competitive equilib- 
rium is very strong, and requires assump- 
tions about information which are un- 
likely to be met in reality. There seems to 
be a place for a theory that allows for a 
lack of intertemporal equilibrium while 
insisting on instantaneous equilibrium. 

Static expectations models, however, are 
too naive, particularly where prices may 
actually be changing in the economy. 
Accordingly, in the following section we 
analyze two models using the adaptive 
expectations hypothesis which allows for 
errors and attempts to correct these errors 
on the basis of newly available informa- 
tion. 


VII. Dynamics 


In order to analyze the relationship 
between the prices of capital and money, 
the rate of interest and stocks of different 
assets over time, we consider two simple 
dynamic models. In both of them we 
assume that the government actively 


4 A version of the adaptive expectations hypothesis 
has been used by one of the authors in an earlier growth 
model. See Sidrauski. 


manipulates either the composition of the 
debt (monetary policy) or the levels of 
expenditure and taxes (marginally bal- 
anced budget fiscal policy) to achieve a 
stable consumer price level, so that 


(7.1) bu = Po 


To simplify matters, we assume that the 
government maintains constant the out- 
standing stock of nominal debt by fixing 
its deficit at the appropriate level. 


(7.2) d = ng* 


Given a constant price level over time, it is 
reasonable to assume that the expected 
rate of change of fm is equal to zero: 


(7.3) 


If monetary policy is used to stabilize 
the price level and fiscal policy is passive 
we have an additional equation 


(74a) 


while if fiscal policy is used to control the 
price level and monetary policy is passive, 
the additional equation is 


(7.4b) 4 = 4° 


We have two possible models, depending 
on whether we use (7.4a) or (7.4b); both 
of them are summarized in systems of ten 
equations in the eleven unknowns: the six 
mentioned in Section VI plus (7.1) through 
(7.4). 

In both models we are missing an equa- 
tion describing the process by hich 
wealth owners and consumers form their 
expectations about the rate of change in 
the price of capital. Since they are not 
assumed to have perfect foresight, they 
will tend to make mistakes which they will 
probably try to correct as new information 
becomes available to them. A simple model 
of this type is the adaptive expectations 
model in which the rate at which people 
adjust their beliefs about the rate of change 
of the price of capital depends on the error 


Tn = 0 


e= e* 
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made in predicting the current rate of 
change: 





(7.5) Dm=8 = ~ om r | 
fr 

A standard policy argument is that an 
easy monetary policy combined with a 
tight fiscal policy will promote growth, 
while a tight monetary policy together 
with easy fiscal policy encourages con- 
sumption at the expense of investment. 
The degree of ease or tightness is probably 
thought of in terms of the level of “the” 
interest rate or the general level of interest 
rates. We have shown, however, that there 
is no necessary relationship between the 
interest rate and the price of capital which 
determines the output of investment goods 
at each instant. We choose to define an 
easy monetary policy in terms of the com- 
position of the debt: an increase in the 
proportion of money in the stock of out- 
standing debt—a fall in x—represents an 
easing of monetary policy. A tightening of 
fiscal policy is represented by a decrease in 
the level of government expenditures and 
taxes while the deficit is kept constant or 
by a fall in the deficit. 

In this section we shall consider the 
policy argument outlined above: first, we 
examine the effects of a decrease in the 
debt-money ratio where a marginally 
balanced budget fiscal policy is used to 
stabilize the price level; and second, we 
consider the effects of an increase in govern- 
ment*expenditures when monetary policy 
is used to stabilize the price level. 


(7.8) 


Ok Pr 


(7.9) Die = 


E 


Stabilization of the Price Level Through a 
Marginally Balanced Budget 


In this case, given the stock of capital 
inherited from the past and given the 
expected rate of capital gains based on the 
past behavior of the price of capital, equa- 
tions (7.1) and (7.2) determine the price of 
capital and the interest rate which equilib- ° 
rate the assets markets. . 


(7.6) pa = WR, was BY Py 20) 

with 
ð ð 8 
Opr 0, ops 0, þr < 0 15 
ðk On, 


Given p, determined in the assets mar- 
kets, equation (3.3) indicates the level 
of government expenditure, e, consistent 
with equilibrium in the commodity mar- 
ket for p,, and the asset market equilibrium 
price of capital. 

Differentiating equation (7.6) with re- 
spect to time and substituting into (7.5) we 
have 


Substituting (6.1) into (7.7) we can 
rewrite the basic differential equations of 
the model as equations (7.8) and (7.9). 


4 The signs of these derivatives may be confirmed by 
differentiation of (2.1) and (2.3). 
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The Dk=0 and Dx, =0 lines in Figure 4 
indicate the pairs (k, r+) that make Dk and 
Dr, respectively equal to zero. Figure 4 
corresponds to the case in which the de- 
nominator in equation (7.9) is positive; 
that is, the case in which the lag in the 
adjustment of expectations is sufficiently 
large to avoid the perpetuation of runaway 
boom in the assets markets.® 

It is important to note that in this 
model, the more slowly that wealth owners 
adjust their mistaken expectations, the 
more likely it is that the long-run balanced 
growth path is stable.!748 

We may now use the model to consider 


16 A similar stability condition is also to be found in 
Philip Cagan and Sidrauski. 

Tt can be proved that in this case under rather weak 
assumptions the equilibrium exists and if it exists it is 


unique, 

18 Problems of stability in the assets markets arising 
from a rapid adjustment of expectations lie behind the 
recent controversy on models with heterogeneous capital 
goods. See F. H. Hahn, and Karl Shell and Joseph E. 
Stiglitz, 


the effects of an easing of monetary policy: 
that is, an increase in the proportion of 
money in the debt, equivalent to a fall in zx. 
We examine only the stable case shown in 
Figure 4. An open market purchase which 
produces a fall in x leads to an increase in 
the price of capital which clears the assets 
markets. In terms of the diagrams, this 
shifts both the (Dk=0) and (Dm=0) 
schedules to the right since the output of 
investment goods will now be higher for 
any pair (k, m+) and a higher capital stock 
will be needed to absorb the additional 
output of investment goods in the steady 
state. The capital stock increases con- 
tinually to its new higher level so that the 
overall rate of growth will be higher in the 
period of disequilibrium than in the steady 
state. The expected rate of increase in the 
price of capital initially falls below zero as 
the accumulation of capital forces p down 
after its frst upward jump. The fall in r, 
depresses », even further for awhile, but 
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(7.11) Dk = gr[k, (ky me; 8 Pm Um, €)] — nk 
op 1 
8 i ears, (qr[k, P(A, we; E Pm dpm, e)] — nk) — nh 
k 
7.12 Der, = I he 
(7.12) k 7 ; = J 
Om, È 
the depressing effect of px of the rise in k br = (k, Tz; E Par dhn, e), 
diminishes as k approaches its steady state 
value and Dk approaches zero. In the end (7.10) o? > 0 oP <0 ded <0 
ax, following the actual rate of change in ðk < Om, de 


px, Moves back to zero. 

What is required of fiscal policy in order 
to. stabilize the price level following the 
rise in the price of capital and the subse- 
quent accumulation of capital? For the 
reasons outlined in Section ITI, an increase 
in the price of capital has an inflationary 
effect in the consumption goods market. 
To offset the effects of the initial rise in the 
price of capital, then, fiscal policy has to be 
tightened—the level of government ex- 
penditures and taxes has to be reduced. 
This is what the conventional accounts lead 
us to expect. Then as capital accumulates 
over time, the price of capital in the assets 
markets begins to fall from its new level so 
that fiscal policy can be eased on this 
account. However, the accumulation of 
capital also affects the equilibrium of the 
consumption goods market though the 
effects are ambiguous since an increase in 
the capital stock increases supply and 
increages demand through wealth and in- 
come effects. After the initial tightening 
the direction of fiscal policy is uncertain. 


Stabilization of the Price Level Through 
Monetary Policy 


In this case, given the stocks of govern- 
ment debt and capital inherited from the 
past, +, and ph and the government’s 
policy parameters e and d, the price of 
capital is determined in the consumption 
goods market (3.3). 


Given p+ determined in the consumption 
goods market, the government has to vary 
the composition of the debt in such a way 
as to ensure that the p, determined by 
(7.10) together with p% clear the assets 
markets. 

Differentiating (7.10) now with respect 
to time and substituting into (7.5) and 
using (6.1), we obtain equations (7.11) 
and (7.12). 

There are now three possible stable con- 
figurations of the (Dk=0) and (Dr=0) 
loci depending first on whether an increase 
in the capital stock increases or decreases 
the equilibrium price of capital in the 
consumption goods market; and second on 
whether an increase in the expected rate of 
change of the price of capital increases or 
decreases the rate at which that expected 
rate is changing (i.e., whether or not 
ODx,/071420). It is a necessary condition 
for stability that an increase in the capital 
stock decrease the rate of change of the 
capital stock (i.e. 2Dk/dk <0). This condi- 
tion need not always be met in practice 
since an increase in the capital stock may 
increase the equilibrium price of capital in 
the consumption goods market and in this 
way increase the output of investment 
goods. There are two factors working in 
the opposite direction. First, the increase 
in k by itself lowers gr. Second, the increase 
in x raises & and lowers Dk. If an increase 
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in k produces so great a rise in , through 
the consumption market that it over- 
whelms these negative factors, the system 
will be unstable. 

We show the three possible stable equil- 
ibria in Figure 5, 6, and 7. In each diagram 
the (Dk=0) locus is downward sloping 
since an increase in the capital stock re- 
duces the rate of change of the capital 
stock, so that a decrease in m,—which 
increases the price of capital at which the 
consumption market clears—is required to 
offset this effect. The horizontal arrows 
indicate that ODR/dk <0. 

While the Dk=0 schedule must slope 
downward near a stable equilibrium, there 
are two possibilities for the Dr=0 
schedule. First, there is the case where 
ODx,/dr.<0. In this case the Dr=0 
schedule must have a higher slope than the 
Dk=0 schedule near a stable equilibrium, 
as illustraed in Figures 5 and 6. There are 


no oscillations possible in the former case. 
Second, is the case where 0Dx,/dm,>0. 
The stable equilibria on this assumption 
are like the one shown in Figure 7, and the 
system can produce cycles. 

We are now ready to examine the effects 
of a tightening of fiscal policy, that is, a 
decrease in the level of government ex- 
penditures and taxes. A decrease in the 
level of government expenditures with a 
constant deficit is deflationary jn the 
consumption goods market so that the 
price of capital which clears that market 
rises as for any pair (k, r). Around a 
position of stable equilibrium this will shift 
the (Dk=0) and (Dr= 0) schedules to the 
right, increasing the equilibrium stock of 
capital since a higher capital stock is now 
needed to absorb the higher output of 
investment goods in the steady state. If 
the economy were initially at a position of 
stable long-run equilibrium, the capital 
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FIGURE 6 


` (Dk= 0); 
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, stock increases to its new equilibrium level. 
‘As can be seen from the diagrams, the 
i movement to the new equilibrium capital 


| stock may involve cycles. 


| 


The long-run effect of the tighter fiscal 
policy is a higher stock of capital, just as 
the long-run effect of easier money in our 
previous examples was a higher stock of 


` capital. At first the accompanying mone- 


tary policy must be easy to prevent 
changes in the price level, but the con- 
tinuing changes necessary in monetary 
policy depend on the effect of the growing 
capital stock on the consumption market. 
If as the capital stock increases it raises the 
consumption market equilibrium f+, mone- 
tary policy must always be getting easier, 
to achieve the necessary p, with the larger 
capital stock. If a rise in the capital stock 
lowers the consumption market equilib- 
rium f, « may have to move in different 
directions at different times. 

These two experiments partly confirm 
the policy argument with which we began 
this section. In the short run, tightening 
fiscal policy and easing monetary policy 
will raise the rate of growth. In the long 
run, however, one of these policies may 
have to be reversed as capital accumulates 
to maintain a stable price level. 


VIII. Conclusion 


In this paper we have attempted to tie 
together an equilibrium theory of invest- 
ment, Keynesian stabilization policies, and 
the neoclassical two-sector model of eco- 
nomic growth to get a coherent view of the 
behavior of modern indirectly controlled 
economies. The particular models of 
government behavior and expectations 
formation we used in the last section do not 
exhaust the potential of models based on 
these ideas. We encourage the reader to 
“roll his own” model out of the fixings we 
have prepared. 
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Toward a Theory of Nonprofit 
Institutions. An Economic Model 
of a Hospital 


By Josera P. NEwHOUSE* 


The private nonprofit firm has been 
ignored by economic theory until very 
recently. It was easy for economists to 
overlook such firms in the past because of 
their relative unimportance, at least for the 
past century and a half} But presently 
this sector has grown to a position of 
importance. In 1966, nearly $15 billion was 
spent on hospital care, not including 
expenditures on construction, research, or 
insurance administration charges.? Hos- 
pitals employed nearly 1.3 million people 
in 1963, over twice as many as “Blast 
Furnace and Basic Steel Products” and 
nearly twice as many as “Motor Vehicles 
and Equipment.’ Since decisions made by 
nonprofit institutions affect the allocation 
of resources, it is important that their 
decision-making process be understood. 

In this paper a very simple model of a 
hospital is developed, and its implications 
are considered at some length. An attempt 
is made to justify the realism of this model, 
though like any model it cannot be en- 
tirely realistic. ‘To develop the model, we 
will make the particularly unrealistic 
assumption that hospital expenses are 
financed by the consumer and not by a 
third party. We do this in the hope that 
this simple model may prove applicable to 
other nonprofit institutions where third 
party payments are not as important; 


* The author is a member of the economics depart- 
ment of The RAND Corporation. l 

1 There is some evidence that the nonprofit corpora- 
tion was the dominant form of business organization in 
the colonial period. See Joseph S. Davis. 

3 See H. M. Somers and A. R. Somers (p. 43). 

* See U.S. Department of Labor, B.L.S. 
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such as colleges and universities, the per- 
forming arts, and museums. J.ater, how- 
ever, we remove the assumption that the 
consumer pays his own bill. 

We are concerned with the relationship 
between a hospital’s nonprofit status and 
economic efficiency. To understand that 
relationship, we must postulate a maxi- 
mand for the hospital decision maker. The 
first element in the maximand is quantity 
of services provided. Hospital services 
seem to be desirable in some ethical sense 
which justifies the claim that consumers 
have a “right” to medical care. It is the 
basis for granting hospitals certain tax and 
other legal privileges, such as exemption 
from the Robinson-Patman and Taft- 
Hartley Acts, and it seems to be the ratson 
d'etre for philanthropy. Apparently it is 
felt that the public is better off if it con- 
sumes more hospital services (as well as 
more of the services provided by other 
nonprofit institutions) .* No doubt the pub- 
lic would be better off (and think itself 
better off) if it consumed more of many 
different kinds of products. Yet that is 
irrelevant to a decision maker at a hospital. 
If his institution exists for a social pur- 
pose and because of that can ask for gifts 
and tax privileges, he is likely to be con- 
cerned about the quantity of the service 
provided. Therefore, we take quantity as 
one element in the decision maker’s max- 
imand. Maximizing quantity implies (on 
the assumption of a downward-sloping de- 
mand curve) keeping price as low as pos- 


1 Apparently the public is better off if it consumes less 
of some other services. 
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sible. It may also involve price discrimina- 
tion such as charity care (or scholarships 
based on need). 

To understand why the second element, 
quality, belongs in the maximand, it is 
necessary to examine the locus of decision 
making in a hospital. One characteristic of 
nonprofit hospitals is that usually con- 
trol formally resides in a board of trustees 
or similar group. The board in turn ap- 
points an administrator who is in charge of 
day-to-day decisions. The medical staff 
also generally exerts influence over re- 
source allocation decisions. It is important 
to know what incentives these various 
parties face in making decisions regarding 
resource allocation. 

If the administrator is not to make a 
“profit,” his performance cannot be judged 
by the profit criterion. Therefore, his salary 
and promotional chances must be a func- 
tion of some other variable or variables. 
It seems plausible to assume that the 
prestige of the institution is prominent 
among these other variables. The trustees, 
insofar as they participate in the decision- 
making process, may also be influenced by 
this variable. Prestige, in turn, is affected 
by the size of the institution, but probably 
even more by the quality of the product 
produced. 

There may be other reasons why the 
trustees and the administrator would give 
weight to both quantity and quality.® 
There may be a pursuit of status quite in- 
dependent of any managerial reward. There 
may be a desire to serve society indepen- 
dent of the desire to preserve existing tax 
and legal privileges. There may be a desire 
to show professional excellence or technical 
virtuosity by stressing quality. In short, 
while we have derived a maximand based 
on quantity and quality by considering the 
self-interest of the administrator (and 
trustees) narrowly defined, such a max- 
imand is consistent with other motivations. 


$ The remainder of this paragraph is based on refer- 
ences found in Fritz Machlup’s article. 


The maximand is reinforced by whatever 
role the medical staff may play in the 
decision-making process. They have a 
strong interest in the quality of the facil- 
ities available since it is one determinant 
of the quality of care they can give and of 
their professional standing. Further, the 
existing staff will find it easier to attract 
additional staff (and so ease their own 
work load) by maintaining high quality 
facilities. The medical staff is also inter- 
ested in quantity, since each physician 
wants a bed available should a patient of 
his require hospitalization.® 

The administrator, the trustees, and the 
medical staff may, of course, weigh quality 
and quantity considerations differently, 
but that need not impair the theory. We 
assume that some final resolution is ob- 
tained among the tastes of the adminis- 
trator, the trustees, and the medical staff, 
so that we can speak of the tastes of the 
hospital decision maker. 

Support for the notion that decision- 
makers perceive both quality and quan- 
tity to be in their maximand can be found 
in the hospital trade literature. One prom- 
inent hospital administrator wrote, “No 
one can seriously believe that the public 
would knowingly permit any step to be 
taken that would lead to the slightest sort 
of deterioration of quality.’ And as Jerome 
Rothenberg said, “. . . medical ethics and 
collective concern for quality significantly 
modify free enterprise ... In medicine we 
are not free to envisage saving resources by 
lowering the quality of care. Less than the 
highest quality care often represents a 
total waste.” Another leading hospital ad- 
ministrator has written: 

The hospital is the community trustee 

responsible for a large amount of the 

definitive medical care provided in a 


community. Its first responsibility is to 
program its service to meet community 


€ See Carl Stevens. 

7 See Ray E. Brown (p. 35). 

2 (p. 676.) Also, it is not clear why a concern for 
quality should modify free enterprise. 


66 THE AMERICAN ECONOMIC REVIEW 


needs, and its second is to conduct such 
services with suitable efficiency and 
economy, always with great sensitivity 
toward its responsibility and authority 
to meet high standards of both quality 
and quantity of services... The pa- 
tient expects that hospital services will 
be of high quality.’ 


A voluminous study of the medical market 
done for the State of Michigan said: “From 
the community’s viewpoint, the hospital is 
most effective...when it admits the 
greatest number of patients who need ad- 
mission .. .’’10 

Yet quality and quantity cannot be 
maximized without limit. The nonprofit 
institution faces a budget constraint; its 
deficit cannot be larger than a certain 
amount. We therefore postulate a model of 
constrained quantity-quality maximiza- 
tion. Millard Long has informally put forth 
a similar hypothesis, but he does not draw 
any conclusions from his model." He saw 
the “guiding principle” of the hospital as a 


... desire to maximize the number of 
patients seen subject to several con- 
straints. There is a financial constraint; 
operating deficits cannot go beyond a 
point specified by the sponsoring agency 
Another constraint 1s that the quality of 
care should be the best possible with 
available equipment and personnel; hos- 
pitals seldom cut corners when doing so 
would reduce the quality of care. 
[p. 212] 


Our model differs in an important respect 
from Long’s by making quality a variable 
of chojce rather than a constraint. The 


* See James P. Dixon (p. 284). The first part of this 
quotation ignores the vital question of how one defines 
community needs and whether needs are different from 
community demands. Nevertheless, we are interested 
in the light it sheds on the maximand. The administra- 
tor of a different nonprofit institution has said, “As 
dean of a Graduate School of Public Health, reasonably 
alert to the attractiveness of having the largest possible 
number of tuition-paying students that his facilities 
can accommodate...’ James A. Crabtree, p. 1179. 

10 Walter J. McNerney et al., Hospital and Medical 
Economics, quoted in Mark V. Pauly. 

u wW. J. Baumol and W. G. Bowen also emphasize 
both quality and quantity in the nonprofit area gen- 
erally, but do not formalize their ideas. 


existence of accreditation bodies, however, 
may make some minimum standard of 
quality necessary. Insofar as it does, a 
constraint does exist." 

How are quality and quantity measured? 
One can think of certain criteria which are 
indicative of quality: personnel/patient 
ratios or professional personnel/patient ra- 
tios or the availability of certain laboratory 
or other facilities. There are, however, 
several difficulties associated with the use 
of such criteria, First, do high personnel/ 
patient ratios indicate high quality or 
merely substitution of labor for capital (or ` 
low-skilled labor for high-skilled labor) in 
the hospital production function?! Sim- 
ilarly, is the availability of certain facilities 
also merely a substitution in the produc- 
tion function? Second, how may these cri- 
teria be combined in any meaningful fash- 
ion? The weight each criterion would re- 
celve in a weighted average is ambiguous, 
as is the meaning of any such average. 
Finally, there are intangibles associated 
with the notion of quality. 

To avert these difficulties, at least in 
part, we assume quality to be represented 
by a vector of characteristics, some of 
which may not be quantifiable except in 
the sense of being present or absent. Fur- 
ther, we assume that the demand for the 
services of each institution depends upon 


1 Martin Feldstein (Ch. 7) has postulated a maxi- 
mand for a hospital decision maker in the British 
National Health Service which is somewhat similar to 
ours, but used for a different purpose. Feldstein dis- 
covered that the number of cases treated in s region 
was more responsive to bed availability than was length 
of stay. He found that such behavior was consistent 
with a three-variable maximand, which was maximized 
subject to a budget constraint, The maximand included 
length of stay, number of cases treated, and a quality 
variable. Our interest, however, is in a different ques- 
tion, namely, the tradeoff between quality and quan- 
tity. 
13 Feldstein (Ch. 4) finds that a modified Cobb- 
Douglas production function with nurses, physician 
beds, and other supplies as explanatory variables fits 
data generated by the British National Health Service 
rather well. In the modified form, nursing services are 
not substitutes for other inputs, but the other inputs 
are substitutes for each other. 
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quality as well as price. The justification 


: for this assumption is that physicians prob- 


eet 


ably prefer higher quality hospitals and so 
are more inclined to seek staff privileges 
there. Also, if the physician has multiple 
privileges, he may prefer working in the 
higher quality hospital (and given the ex- 
tent of hospital insurance, he probably will 
not find it too difficult to convince the pa- 
tient). When two quality vectors have the 
same cost, we assume that the hospital 
decision maker chooses that quality vector 
which maximizes quantity bought at a 
given price. The implication of these as- 
sumptions is that an increase in quantity 
demanded at each price which is brought 
about by an increase in quality can only be 
accomplished at an increased cost. Re- 
stricting ourselves to this subset of quality 
vectors which has the property of max- 
imizing quantity demanded at a given 
price, we can associate each quality vector 
with a level of cost. We can then attach an 
arbitrary set of numbers to each quality 
vector, which serve as an ordinal measure 
of quality. The only restriction on the 
numbers is that they must increase as cost 
increases. For convenience we shall use the 
costs themselves as measures of quality. 

This approach averts the problem of 
measuring quality directly, but unfortu- 
nately measurement difficulties are not 
restricted to that variable. Quantity sup- 
plied and demanded, while seemingly 


“ This is another formulation of a problem which 
has caused some controversy in the literature, namely, 
how to measure quality. J. L. Nicholson has critized 
Milton Gilbert for using cost rather than price to mea- 
sure the contribution to welfare of a change in quality. 
Since cost equals price in our model, this criticism 
presents no problem to it; one could merely say that the 
assumptions imply that an increase in quality, quantity 
held constant, implies an equal increase in both cost 
and price, Our analysis is really in the same spirit as 
Nicholson’s by proposing a criterion which relates to 
the congsumer’s preferences as revealed in the market- 
place; that is, that the decision-maker is in equilibrium 
at the quality level which maximizes quantity bought 
at a given price when two quality levels have the same 
cost. Gilbert’s measure, on the other hand, seems to be 
more a technological criterion. 
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straightforward, also presents an analyt- 
ical problem. We take it to mean the num- 
ber of patient-days in the case of a hospital. 
(One could measure the number of students 
attending a medical school.) However, the 
“product” of a hospital may vary so much 
depending on the diseases its patients have 
that a simple measure of patient-days can- 
not accurately reflect the output of the 
hospital. This is an aggregation problem 
which is inherent in a multiple-product 
firm, since the treatment of each diagnosis 
can be seen as a distinct product. 

If there are distinct demand and cost 
curves for various diagnoses, each must 
be analyzed as a separate product with 
any interdependencies acknowledged. To 
take account of subproducts and inter- 
dependencies here would complicate the 
analysis, but would not alter the conclu- 
sions. Therefore, we shall continue to speak 
of the hospital as though it were a single 
product firm whose physical output were 
unambiguously measurable. 

Suppose quality is given, say, at the 
minimum permissible level for accredita- 
tion. This determines an average cost 
curve—call it AC.. At this quality, in- 
come and all other relevant variables ex- 
cept price held constant, there is a certain 
demand at each price which determines a 
demand curve, call it de. Assume for now 
that the decision maker cannot run a 
deficit—all his costs must be met from 
revenues. Then, given that he wants to 
maximize the quantity of output (in phys- 
ical terms) provided at that quality, and, 
assuming a downward sloping demand 
curve, he produces at the quantity qa for 
which AR=AC. If there is more than one 
point where AR=AC, he chooses the one 
associated with the largest quantity. Such 
an outcome is graphed in Figure 1. 

Suppose that a higher quality product is 
available at a cost AC}, a cobalt radiation 
machine can be bought or more nurses can 


4 See Martin Feldstein (Ch. 2). 
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be hired. This higher quality product 
raises the demand curve to d4, so that there 
is a new equilibrium output q, as shown in 
Figure 2. 

Depending upon therelativemovement of 
the demand curve and cost curve and their 
shapes, the new equilibrium point may lie 
to the nght or left of the old one. As the 
quality variable runs over its potential 
range of values, the locus of equilibrium 
quantity-quality combinations is traced 
out. If, after a certain point, further in- 
creases in quality shift demand up less and 
less while raising costs more and more, the 
tradeoff curve will eventually bend back, 
as is illustrated in Figure 3. 

The decision maker will choose the point 
on this tradeoff curve which yields him the 
highest utility. That will be where the 
curve is tangent to the highest attainable 
indifference curve, Jo. (We assume the de- 
cision maker’s indifference curves have the 
usual shape.) This outcome is shown at 
point A in Figure 3. 

Suppose that the decision maker is told 
he may run a deficit of a certain size. Then, 
instead of producing the quantity in Fig- 
ures 1 and 2 where AR=AC, the decision 
maker produces a sufficiently larger quan- 
tity to exhaust the subsidy given him. This 
shifts the tradeoff curve to the right at 
each quality level (or, alternatively, up at 


u For a discussion of such a tradeoff curve in the con- 
text of the traditional theory of the firm and the prob- 
lems posed by such a curve for the traditional theory, 
see Henri Theil and Jack Hirschleifer. 


each quantity level), thereby enabling the 
decision maker to attain a higher indif- 
ference curve. Suppose the deficit is not 
given to the decision maker, but is affected 
by his actions. Such would be the case if 
the decision maker conducted fund-raising 
drives whose success depended upon the 
effort he put forth. The fund-raising drive 


will be carried on until the marginal benefit ° 


to the decision-maker of shifting the trade- 
off curve out by the amount the marginal 
dollar would do so equals the marginal 
cost of raising that dollar. 

We are interested in using this model to 
assess the effect of the hospital’s nonprofit 
status upon efficiency. First, note that this 
model implies least-cost production insofar 
as the decision maker pursues his max- 
imization goals. Suppose that the mar- 
ginal revenue product of a factor exceeded 
its marginal factor cost. A profit-max- 
imizing firm would expand production to 


P, AC 





Quality 


Quantity 


FIGURE 3 
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the point of equality, thereby achieving 
a socially optimal allocation of factors. A 
constrained quantity-quality maximizer 
will also expand production to the point of 
equality. He can use the “profit” the pro- 
fit-maximizing firm would have gained to 
shift his quantity-quality tradeoff curve 
out and thereby reach a higher indifference 
curve. When the equalities hold for all 
factors, the tradeoff curve cannot be shifted 
out any more. 

Even though the model implies least 
cost production, there are two reasons why 
it does not lead to an optimal outcome. 
(These reasons also apply to a model based 
on simple cost reimbursement by a third 
party.) The two reasons are a bias against 
producing lower quality products and bar- 
riers to entry resulting from nonprofit 
status. Up until now we have treated the 
hospital as if it had produced only one 
quality. In reality it produces several. 
From a normative standpoint one would 
desire that the hospital produce all qual- 
ities (all products) which were profitable 
when price equalled marginal cost, just as 
a profit-maximizing firm would. How likely 
is this outcome in the nonprofit sector? To 
bring out the essence of the problem, we 
assume all quality vectors have demand 
and cost functions which are independent 
of those associated with other quality vec- 
tors. This assumption is made for ease of 
exposition. 

Different quality levels generate demand 
which can be measured in the same units of 
quantity, for example, patient-days. This 
makes it possible to derive total or aggre- 
gate quantity; that is, quantity summed 
over all quality levels. Will the decision 
maker try to maximize this figure sub- 
ject to the constraint that all qualities pro- 
duced at least break even? If he does, the 
outcome is similar to that predicted by 
traditional theory in a profit-maximizing 

17 Assuming perfect product and factor markets and 
no externalities, 


sector.'8 The answer is no, he will not 
necessarily do so. This is a major difference 
between the implications of this model and 
those of the profit-maximizing model, and 
so from a positive point of view constitutes 
one test of the model. The reason why the 
decision maker does not produce all profit- 
able qualities lies in the quality variable 
which is in his maximand. An example 
should make this clear. A hospital can pro- 
duce hospital care in wards, semiprivate 
rooms, or private rooms, where quality in- 
creases from ward to private room. Why 
should the hospital produce care in a 
private room when the same patient-day 
would be counted a patient-day in a ward? 
Because if the patient is willing to pay the 
additional cost of private room care, the 
hospital can raise its quality level without 
changing its quantity level. But suppose 
the hospital produces only top quality 
care. In that case it could conceivably in- 
crease quantity by producing lower qual- 
ities, but this would lower average quality. 
Whether it will produce lower qualities de- 
pends on how much inferior qualities will 
increase quantity and on how much weight 
the decision-maker gives quantity relative 
to quality. Such a bias against producing 
low-quality products, even if they are de- 
manded by a certain segment of the pop- 
ulation, does not exist for a profit-max- 
imizing firm. 

Is such a bias observed? First, propri- 
etary hospitals (or hospitals for profit) are 
thought to produce lower quality care than 
voluntary short-term general hospitals. 
There is a lower percentage of accredita- 
tion among the proprietaries than among 
the voluntaries. Of all the short-term hos- 
pitals listed by the American Hospital 
Association in 1965, 62 percent (with 87 
percent of the beds) were accredited, but 


18 Obviously this will not be the outcome in the profit- 
maximizing sector if the demand and cost functions for 
various products are not independent. But that does 
not affect the conclusion. 
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TABLE 1--Top NURSING SKILL LEVEL AMONG FULL 
Time Starr IN SKEILED Nursinc Homes* 


Proprietary Nonprofit 


Homes Homes 
(percent) (percent) 
Registered Nurse 44 67 
Licensed Practical Nurse 42 22 
No RN or LPN 14 11 


* Based on the 1961 National Inventory, conducted 
by the Public Health Service. 


only 34 percent of the proprietaries (with 
60 percent of the proprietary beds) were 
accredited.}® 

Second, one thinks of the description of 
medical care as a ‘‘Cadillac only” in- 
dustry.” “The potential for ‘Cadillac only’ 
medicine is nowhere more real than in the 
American hospital.’™ Part of the reason 
for Cadillac only medicine may be that it 
tends to maximize the skilled labor input, 
and the physician’s preferences may affect 
resource allocation. Nevertheless, a bias 
toward high quality hospitals is what the 
model would predict. 

Third, evidence from the nursing home 
industry agrees with the prediction of the 
model that nonprofit institutions will em- 
phasize quality. More nonprofit nursing 
homes have a registered nurse as the top 
nursing skill level than proprietary homes.” 
This is shown in Table 1. 


19 See Somers and Somers (p. 77). 

2 Recall Long’s observation, quoted earlier in this 
section, that “... hospitals seldom cut corners when 
doing so would reduce the quality of care.” 

1 See Gerald D. Rosenthal (p. 109). 

*% Although nonprofit educational! institutions are not 
all of high quality, this does not mean that the bias 
does not exist there also. Many of the observed quality 
differences in education may be due to differences in the 
position of the tradeoff curve; high endowment insti- 
tutions have curves which are farther from the origin. 
The bias toward high quality which we believe exists 
for nonprofit institutions is for a given tradeoff curve, 
Since the variance in tradeoff curves for hospitals is 
probably less than the variance for educational insti- 
tutions, the bias appears in the hospital sector as Cadil- 
lac only hospitals. 

2 See Jerry A. Solon. This index of quality is subject 
to the qualification noted above about indices of qual- 
ity. 


Last, the model predicts the often ma- 
ligned duplication of sophisticated and ex- 
pensive equipment in voluntary hospitals.” 
According to the de Bakey Commission on 
Heart Disease, Cancer, and Stroke, 30 per- 
cent of the 777 hospitals equipped to do 
open-heart surgery had no cases in the 
year under study. Of the 548 hospitals that 
did have cases, 87 percent did less than one 
operation per week.” The prestige accruing 
to the voluntary hospital possessing ad- 
vanced equipment (and the value its de- 
cision maker gives that prestige) may also 
be the reason for greater capital intensity 
in the voluntary hospitals than the pro- 
prietaries.* An alternative explanation is 
that capital is relatively cheaper for the 
voluntaries so that cost minimization 
would lead to greater capital intensity.” 
Cost minimization, however, is neutral 
with respect to duplication of equipment, 
since output level is not specified. However, 
the interest of the decision maker in the 
voluntary hospital in quality as well as 
quantity may well be causing the duplica- 
tion of equipment which in turn is causing 
the greater capital intensity. 

In normative terms, the problem is that 
the decision-maker has picked a point on 
the quantity-quality tradeoff curve which 
is optimal for him but not necessarily 
socially optimal.’ Are there any factors 
which might induce a socially optimal 
choice by the decision maker? First, the 
possibility of entry exists. We show below 
that this is unlikely to correct the prob- 
lem. Second, philanthropy, insofar as its 
gifts are for a specific purpose, places a 
constraint on the point on the tradeoff 


“4 See John T. Dunlop, and Rosenthal (p. 109). 

% Cited in Rosenthal 

28 Presumably more prestige comes from advanced 
capital equipment than additional labor. For figures on 
the greater capital intensity of the voluntaries, see 
Somers and Somers (p. 49). 

” See Ralph E. Berry, Jr. (p. 1178). 

% The socially optimal point would be the outcome 
observed in a market dominated by knowledgeable 
consumers which functioned so as to satisfy their tastes 
(assuming the income distribution is optimal). 
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curve which the decision maker selects.” 
Unfortunately, the projects for which funds 
are given are usually those which will in- 
crease the quality of the output, whereas, 
as we have seen, the danger is that the de- 
cision maker will on his own choose too 
high a quality level. Thus, philanthropy 
does not help very much either in rem- 
edying this defect of the organization of 
the industry.®° 

The second reason why nonprofit status 
hinders economic efficiency is the barriers 
to entry which result from it. Consider the 
possibility of entry by other hospitals. If 
highly unusual entry conditions existed, 
the hospital sector might still be con- 
sidered efficient. Suppose that a hospital 
would enter if it thought it could undersell 
hospitals already in the industry, even 
though it would not make a profit from 
so doing, since it would set price at average 
cost. In other words, there would be a 
number of potential quantity-maximizing 
hospitals, all of whom now be outside the 
industry and so producing a zero quantity. 
Since they are quantity maximizers, they 
can better their condition by entering the 
industry and beginning production. In so 
doing, they force the price of hospitals al- 
ready producing down to minimum aver- 
age cost and force them to produce lower 
quality products. Mirabile dictu, the non- 
profit hospital sector would be efficient. 

While this type of entry may sound 
strange, before dismissing it out of hand, 
one should consider what attracts resources 
into the hospital sector (and other non- 
profit sectors) now. Evidently it is not the 
opportunity for profit. Perhaps it is not 
too wide of the mark to suggest that the 
chance to provide a service will lead some 


3 After receiving a tied philanthropic gift, the deci- 
sion maker is in exactly the same position as a consumer 
who is given more of one particular good. l 

3 However, if the philanthropist derives benefit from 
gifts which raise the quality level, optimality requires a 
higher quality level than if he did not. The argument 
here is that such gifts do not correct an already existing 
bias towards too high quality. 


altruistic citizens to try to establish a hos- 
pital. This does not appear to be such a 
far fetched explanation for the founding of 
either hospitals or private colleges. They 
are often started by civic-minded indi- 
viduals who organize a fund drive. 

The problem is whether it is realistic 
to rely on this type of entry to assure satis- 
faction of demand and least cost produc- 
tion. For the possibility of entry by other 
nonprofit firms seems to be weak support 
indeed for the proposition that the hos- 
pital sector, left to its own devices, will 
reach a social optimum. It is one thing to 
say concern for the common weal is re- 
sponsible for the establishment of hos- 
pitals, but quite another to say that it 
does so in a manner that we might term 
optimal. 

We have spoken throughout in terms of 
a decision maker. Yet the theory of the 
firm assumes that an entrepreneur, not a 
decision maker or an administrator, will 
seize a profitable opportunity for entry. 
There is no position in the hospital (or 
nonprofit) sector for an entrepreneur. The 
entrepreneurs in this case are the civic- 
minded organizers, but they may not be 
present when an opportunity for entry 
exists. This has two consequences. Since 
there is no mechanism analogous to the 
possibility of profit which makes the threat 
of entry credible to existing institutions, 
there is less of a spur to least cost produc- 
tion. Inefficient but already established 
firms may continue to exist. Also, demand 
must generally be met by existing firms, 
which means some consumer demands for 
hospital care may not be met. If the non- 
profit form of organization is to be re- 
tained, there is a need for government 


N “Back in the nineteen-twenties, a group of eight or 
ten collectors in New York decided |to establish the 
Museum of Modern Art]. ... The Metropolitan would 
not show any so-called modern art. They would not 
collect it and they would not show it, and one of the 
reasons the Museum of Modern Art was established 
was that this otherwise great institution was not ready 
to move into this field” Nelson A. Rockefeller. 
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policies to promote entry, for example, by 
continuing tax writeoffs to philanthropists 
or by providing funds for hospital con- 
struction.* 

However, there may be mechanisms 
other than entry by nonprofit hospitals for 
driving average revenue to minimum aver- 
age cost and for satisfying consumer de- 
mands.® Suppose hospitals are being op- 
erated at an average cost above minimum 
average cost, An opportunity would exist 
for the entry of a profit-making firm. Why 
do we not observe this? That is, why does 
this sector of the.economy continue to be 
organized primarily on a not-for-profit 
basis? One possibility is, of course, that 
hospitals are operating at minimum aver- 
age cost and consumer demands are satis- 
fied, so there is no opportunity for entry 
for a profit-making firm. If so, the exist- 
ence of a profit-making sector keeps the 
nonprofit sector efficient in the same way 
that nonunion firms may place a constraint 
on wage changes in unionized firms. But 
this is at best an explanation of why non- 
profit and profit-making firms might co- 
exist. It does not explain why so very few 
profit-making hospitals exist. 

One possible explanation has been ad- 
vanced by Kenneth Arrow. He views the 
notion of profit in medicine as incompati- 
ble with the delegation of choice the con- 
sumer makes to the physician; that is, as 
incompatible with the trust the consumer 
must have that the physician is deciding 
solely-in the interests of the consumer. 
Hence, hospitals are nonprofit. This view, 
while not without some intuitive appeal, 
does not withstand close scrutiny. The 
argument about trust, if it is true at all, is 
only true for medicine. Yet schools and 
universities, museums, symphony orches- 
tras, and theater groups are also often 
organized on a nonprofit basis. Hence, 


2 Even if nonprofit status is not retained, the role 
physicians play in resource allocation may lead to a 
quality bias. 

» Or at least to a point on the average cost curve if 
indivisibilities are important. 


some explanation of the phenomenon more 
general than trust must be found. Also, 
the patient places his trust in the physician. 
It does not logically follow that the hos- 
pital or the medical school must be non- 
profit. The existence of profit-making firms 
in medicine—most notably pharmaceutical 
manufacturers and distributors, but also 
private laboratories and private nursing 
homes—-tends to indicate that there must 
be other reasons for hospitals’ being non- 
profit. Thus, we cannot rely on this hypo- 
thesis to explain why we do not observe the 
entry of profit making firms. 

There are other, simpler explanations. 
One is merely that there may be legal bar- 
riers to entry for profit-making firms. An- 
other has to do with the subsidies the hos- 
pital receives from private philanthropy 
and its favorable tax status.™ This permits 
the hospital some deviation from the min- 
imum average cost of a private firm and 
hence some scope for inefficiency. The non- 
profit hospital might be run more in- 
efficiently than a hypothetical profit- 
making one and yet be able to charge a 
price equal to or below that of a private 
firm. The difference in costs would simply 
be made up by the subsidy. Nor should it 
be thought that philanthropy is negligible; 
for all nonfederal short-term hospitals in 
1964 there was a capital input of $1.68 
billion, 38 percent of which or over $630 
million came from philanthropy. The 38 
percent is up from 25 percent in 1958. The 
argument here is not that philanthropy 
directly causes inefficiency, but that it 
hinders selection of the fittest.* Good man- 


agement is not always rewarded, which 


may explain the persistent calls for 
strengthening hospital management.*” 


# This explanation is also cited by Arrow (p. 950). 

æ% Irwin Wolkstein, cited in Somers and Somers (p. 211). 

38 ‘There is some reason to think, however, that opera- 
tion of the market may not lead to selection of the fittest 
even under competitive conditions in any simple way. 
See Sidney G. Winter, Jr. 


. #1 See Somers and Somers (pp. 51-55, 121-26, 247-50, 


286-88, among others). 
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Philanthropy thus has its drawbacks. 
' Perhaps philanthropy’s favored tax status 
should be discontinued. Its existence, 
which provides some shelter for the non- 
. profit hospital, raises the barriers to entry 
' by profit-making firms. 

The analysis up to this point has as- 
sumed that the consumer pays his own 
bill. The importance of third party schemes 
such as Medicare makes it important to 
modify the model to take account of their 
existence. It should be clear that so long as 
resources are constrained, the quality- 
quantity tradeoff is an inherent one; these 
are simply two commodities to which the 
decision maker can allocate his resources. 
The effect of changing the basis of pay- 
ment may be merely to alter the location 
and shape of the tradeoff curve and doing 
that alters none of the conclusions reached 
above. 

However, simple charge or cost reim- 
bursement by a third party introduces a 
further potential inefficiency. Under this 
system the decision maker could conceiva- 
bly push both quality and quantity to the 
point where the additional utility to him 
was zero. What would keep him from do- 
ing sor To do so would naturally lead to 
relatively high insurance rates, and this 
might lower the quantity demanded.” 
Would the decision maker take account of 
this effect? If there were many hospitals 
in one area, any one hospital’s contribu- 
tion to the high insurance rates would be 
negligible so that no single decision maker 
would take account of his contribution to 
them.* Thus, quality may be even higher 
and quantity lower than all would desire. 
If rates were based on the experience of a 
small number of hospitals, the effect each 
hospital has on insurance rates 1s more 
noticeable and so more likely to be taken 

32 It might also have the opposite effect. By making 


insurance more attractive to previously uninsured risk- 
averters, effective price could be lowered and demand 
raised 


See Mancur Olson, Jr. for an analysis of this 
phenomenon. 


into account. The growth of hospital 
planning councils may be viewed as a 
step to make the large-group case similar 
to the small-group case. 

One implication of the large-group case 
is that there is no incentive to the de- 
cision maker to minimize cost. In effect, 
resources are no longer constrained to the 
individual decision maker; the tradeoff 
curve can be shifted out at will. This, of 
course, is the extreme case: nevertheless, 
the real world may be quite close to it. 
Even in a world in which resources are 
treated as free, however, lower qualities 
may have a negative marginal benefit to 
the decision maker and so not be pro- 
duced. Thus, the cost-reimbursement 
model can generate the same quality bias 
that the demand-curve model shows. 

To summarize the conclusions of this 
discussion: We have examined ways in 
which the nonprofit status of voluntary hos- 
pitals may cause misallocation of resources. 
First, there is a bias against producing 
lower quality products (a bias in the sense 
that a profit-maximizing firm would pro- 
duce such qualities). Second, there is little 
reason to think that a nonprofit hospital 
will enter in response to a profitable op- 
portunity (which may exist either because 
consumer demands are not being satisfied 
or because inefficient hospitals are pro- 
viding the product). Philanthropy gives 
the nonprofit hospital some latitude for 
inefficiency, and this, among other things, 
tends to forestall entry by profit-making 
firms. An additional problem exists if the 
hospital is simply reimbursed by a third 
party for its costs. By removing the budget 
constraint, incentives for least cost pro- 
duction are weakened. 
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Cyclical Variation in the Interindustry 
Wage Structure 


By MICHAEL L. WACHTER* 


This paper presents an analysis of cyc- 
lical variation in the interindustry wage 
structure. The study is therefore concerned 
with changes in relative wages among in- 
dustries and not directly with the deter- 
mination of the absolute wage level or 
changes in the absolute wage level. The 
theory of the wage structure presented 
here, is based on two hypotheses. The first, 
introduced initially as a maintained hypo- 
thesis, is that differences among industries 
in the competitive structure of their pro- 
duct and labor markets result in wage in- 
equalities for given skill levels. The second 
hypothesis, and the major finding of the 
paper, is that the size of the wage dif- 
ferentials is a function, not only of the 
extent and nature of the noncompetitive 
elements, but also of the excess demand 
conditions in the labor market. This result 
is derived from the proposition that under 
competitive supply conditions, labor allo- 
cation is based on relative wages. 

To support the theory, a wage structure 
equation is estimated with the coefficient 
of variation of straight time, average 
hourly earnings in the two-digit manu- 
facturing industries as the dependent vari- 
able.t The implications of the study for 


* The author is an assistant professor at the Univer- 
sity of Pennsylvania. He is indebted to John T. Dunlop, 
Otto Eckstein, Peter Doeringer, and Lester Thurow for 
helpful suggestions. He also thanks the editor for cor- 
recting an error in an earlier version of the paper. The 
work was done under a Labor Department dissertation 
grant. 

2 The coefficient of variation is obtained by taking, 
for each year, the simple average of the two-digit 
earnings series in manufacturing and then computing 
the standard deviation. The coefficient of variation is 
then the ratio of the standard deviation over the mean. 
The original earnings series are adjusted for overtime. 
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aggregate and industry wage equations are 
then discussed. 


I. The Theory of the Interindusiry 
Wage Siructure 


The theory of the interindustry wage 
structure presented in this paper, rests on 
two hypotheses. The first is that product 
and labor markets among industries result 
in wage inequalities for given skill levels. 

The accuracy of this hypothesis is a 
topic of debate in the literature.? It is clear, 
from simple inspection of wage rates, that 
differentials exist and that these differ- 
entials have been present for too long to be 
considered a random disturbance from the 
competitive ideal. The claim, however, has 
been made that these differentials simply 
reflect differences in productivity among 
workers. Most empirical studies, on the 
other hand, find that both elements are 
present: that high-wage industries obtain 
more productive workers, but that the 
differential cannot be explained solely by 
these factors.’ 

The two noncompetitive elements that 
are particularly stressed in the literature 
are “ability to pay” considerations (em- 
anating from the structure of the product 
market) and the strength and degree of 
unionization. No attempt is made in this 
paper to assess the relative importance of 
the noncompetitive elements. Since there 





Since no overtime earnings series is available for print- 
ing, the industry is omitted. 

2 See, for example, Adrian Throop (1968), Leonard 
Weiss, and Frank Stafford. 

3 Weiss, for example, finds that high-wage industries 
hire “superior” workers, but that many of the traits that 
define superiority, do not lead to greater productivity. 
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are high intercorrelations for manufactur- 
ing industries among such variables as 
degree of unionization’ and concentration 
ratios in the product market, I simply as- 
sume that it is some combination of non- 
competitive product and labor market in- 
fluences that: affects the wage premium.* 

The noncompetitive elements are rela- 
tively stable over the short run and have 
shown little variation over the postwar 
period. This suggests that these factors ex- 
plain the existence of wage premiums, but 
not changes in the premiums over the 
postwar period. That is: 


(1) CY, = ao 


where CY, the coefficient of variation de- 
scribed in fn. 1, is a statistic of the dis- 
persion of the wage structure and ap is the 
(constant) size of the inequalities resulting 
from the factors discussed above. 

The second hypothesis is that the size 
of the wage inequalities in the interin- 
dustry wage structure, outside of this con- 
stant, are largely a function of the excess 
demand conditions in the labor market. 
This can be expressed: 


(2) CV, = Got aU; 


where U, the aggregate unemployment 
rate, represents the excess demand condi- 
tions in the labor market.’ 

The rationale for equation (2) is found 
by analyzing the supply curve of labor to 
the various industries. In an economy 
where competitive forces do not equalize 
wages (for equal skill) and aggregate un- 


4 John Dunlop’s “wage contour” mechanism provides 
the underlying structure for this hypothesis. 

5 In a sense, a test of equation (2) is also a test of the 
first hypothesis that wage premiums exist for equal 
skill. If the observed wage differences simply reflect 
quality differences, the coefficient of variation should not 
exhibit cyclical variation. That is, wage inequalities 
should not vary systematically with the unemployment 
rate, because the supposedly low-wage industries will be 
as content to hire low-quality workers in tight as in 
Joose labor markets, 


employment exists, the supply function 
can be specified in the following form: 


(3) SSi = JW: Wi; Ua) 


where SS; is the supply to the zth industry, 
W; is the wage paid by the ith industry, 
and W* is a proxy variable representing 
wage rates existing elsewhere in the sys- 
tem. Taking the variables to be in log- 
arithmic form, the supply function is as- 
sumed to have the following shape: 


(4a) OSS; 
(WSW) 
ass 
(4b) Hanta | 
aU 
SSi 
4 eg a 
(4c) mA 
JSS; 
(4d) — 
a(W ./W*)aU 


Inequalities (4a) and (4c) state that 
supply is positively related to the relative 
wage and that the higher the relative wage, 
the greater is the elasticity of the supply 
curve. Inequality (4b) says that an in- 
crease in unemployment increases the sup- 
ply of labor available to an industry. The 
final inequality states that the higher the 
relative wage, the smaller the effect of a 
change in the unemployment rate. The 
fact that the supply of labor is not in- 
finitely elastic to every industry, at a 
given positive unemployment rate, is due 
to the traditional causes of short-run in- 
elasticity, including the observed down- 
ward rigidity of the supply price of unem- 

t The supply function, equation (3) needs to be modi- 
fied to account for the influence of the “internal labor 
market” of the firm. Due to specific training and the 
industrial practices of hiring at the bottom and promot- 
ing from within, a worker may be able to earn a higher 
wage in a low-wage industry, where he is presently em- 
ployed, than he would elsewhere. The result is that a 
certain percentage of an industry’s employment is 
“locked-in,” This obviates the necessity of introducing a 
size (of the industry) variable into the supply curve. 


aa 
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ployed labor’ (see Hirshel Kasper and 
Robert Lucas and Leonard Rapping). 
The relative wage of a particular in- 


' dustry then determines the supply avail- 
_ able to that industry at the prevailing un- 


employment rate. This does not mean that 
the available supply is, in fact, employed 
by the industry in question. By definition, 
whenever an industry pays a wage pre- 


- mium, its relative wage is above the wage 


required to attract the number of workers 
actually employed. That is, high-wage in- 
dustries can be viewed as hiring off a labor 
queue. It is probable that almost all in- 
dustries pay a premium in order to reduce 
uncertainties attached to unexpected fluc- 
tuations in their demand or supply of 
labor. For purposes of exposition, however, 
it is assumed that only high-wage in- 
dustries pay a wage premium. 

Cyclical variation in relative wages can 
be analyzed in terms of shifts in the indus- 
try supply curves due to changes in ag- 
gregate unemployment. As labor markets 
tighten, for example, low-wage industries 
find a decline in the size of the labor force 
available to them. This involves not only 
an increasing difficulty in attracting new 
workers, but also a greater problem in re- 
taining workers already hired. The result 
is that low-wage industries attempt to 
improve their competitive standing by nar- 
rowing the wage structure. (Note that the 
increase in the desired relative wage does 
not depend upon an increase in the de- 
mand for labor by the particular industry. 
If such an increase occurs, the desired in- 
crease in the relative wage is that much 

T An explanation is needed as to why a relative de- 
mand variable is not included in the analysis. The reason 
is inherent in the specification of the supply curve. Due 
to the payment of wage premiums, changes in demand 
have a relatively minor impact on the desired relative 
wage of the high-wage industries, Therefore a demand 
variable for the low-wage industries may be more ap- 
propriate than a relative demand variable. The unem- 


ployment rate, however, may serve as a proxy for this 
effect. 


larger.) Similarly, as unemployment rises, 
low-wage industries find it increasingly 
easy to maintain a given labor supply, so 
that they attempt to reduce their relative 
wage, Whether or not the competitive in- 
dustries are successful in this cyclical rel- 
ative wage change pattern depends upon 
the action of the high-wage industries.° 
It is clear that high-wage industries, as 
well as low-wage industries, experience 
cyclical variability in their labor supply. 
The former, however, pays a wage pre- 
mium and thus has some discretion in the 
timing and amount of its wage changes. A 
discretionary policy, however, need not be 
acyclical. That is, high-wage industries 
may attempt to at least maintain their 
relative wage position over the cycle. 
There are, however, a number of ad- 
vantages to the high-wage industries in 
adopting a wage change policy that per- 
mits them to maintain their ranking in the 
wage structure, but also allows their per- 
centage differentials to vary inversely with 
the cycle. The traditional explanations are 
related to noncompetitive elements in the 
labor market. First, trade unions appear to 
be more interested in wage developments 
within the high-wage group than outside 
that group.’ Second, unions are interested 


3 This theory has certain similarities with Melvin 
Reder’s theory of the determination of occupational 
wage differentials. His theory predicts that wage dif- 
ferentials narrow during expansions and widen during 
recessions. The cause of this behavior is the ability of 
skilled workers to fill less skilled jobs during recession 
and the necessity of upgrading lower skilled workers dur- 
ing expansions. Since, in manufacturing (the source of 
data for this study) the high-skilled industries are also 
the high-wage industries, the two theories complement 
each other. 

The amountof cyclical variation among manufacturing 
industries, explained solely by changes in occupational 
wages, however, may not have been significant dur- 
ing much of the postwar period. See George Hildebrand 
and George Delehanty. 

* This notion has been formalized in somewhat dif- 
ferent ways by Dunlop in the wage contour mechanism 
and by Otto Eckstein and Thomas Wilson in the “key 


group” bargaining, . 
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in a certain minimum rate of wage in- 
crease during loose labor markets, even 
at the expense of a somewhat slower rate 
of growth during tighter labor markets; 
see George de Menil and Throop (1968). 
Finally, contract bargaining introduces a 
lag in the response of the high-wage in- 
dustries. One impact of the lag is to smooth 
cyclical fluctuations.’? 

An additional explanation may be based 
on the noncompetitive elements in the 
product market. An acyclical pattern may 
be a natural complement to target return 
pricing. Eckstein and Fromm, among 
others, have shown that there is a high 
coincidence of noncompetitive elements in 
the product market and the use of target 
pricing rather than competitive pricing. 
Target pricing has two elements that are 
relevant to this analysis: product prices do 
not change frequently; and product prices 
are geared to standard labor costs and not 
to changes in product demand. This sug- 
gests that for an optimal wage policy, the 
wage component of labor costs should be, 
as far as possible, predictable into the 
future and insensitive to short-run cyclical 
changes in demand. If labor costs are 
sensitive to excess demand conditions in 
the labor market, then target return pric- 
ing loses its distinguishing features. 

To summarize, because of factors in the 
product and/or labor markets of high-wage 
industries, wage changes in these industries 
are likely to be relatively acyclical. The 
result is that low-wage industries suc- 
cessfully adjust their relative wage posi- 
tion in response to cyclical variation in a 
competitive labor supply framework.” 


10 The major work on the impact of unions on relative 
wages is the study by H. Gregg Lewis. His book con- 
tains other references. 

u One major factor, not dealt with in this paper, is 
that low-wage industries may react to a tightening 
labor market by decreasing quality rather than by in- 
creasing wages. Most low-wage industries probably 
utilize both methods of adjustment. The industries that 
rely heavily on the quality adjustment, however, may be 
the local service industries. 


II. Monetary Factors and Distributed Lag 
Elemenis in the Wage Siructure 


Equation (2) specifies that the wage 
structure is determined solely by real fac- 
tors. This simply means that relative prices 
(of labor) are not a function of the absolute 
price level.” A cost of living variable, how- 
ever, may affect the wage structure in , 
disequilibrium. That is, industries may 
differ in the speed with which they adjust 
wages to changes in the cost of living, but 
not in the overall size of the adjustment. 
These differences are based on institutional 
arrangements in the product and labor 
markets. A great deal has been written on 
these factors, yielding a myriad of ex- 
planations as to how changes in consumer 
prices affect the wage structure. Martin 
Bronfenbrenner and Franklyn Holzman in 
their review article on inflation, suggest 
that high-wage industries respond more 
rapidly during slow inflation and less 
rapidly during rapid inflation, than low- 
wage industries.!? This hypothesis can be 
tested by the addition of a nonlinear price 
change variable to equation (2). 

In the preceding discussion, little ex- 
plicit mention has been made of the speed 
with which the coefficient of variation ad- 
justs to the unemployment rate and to 
changes in the cost of living. A relatively 
slow adjustment path is to be expected 
however for three major reasons. First, 
there are institutional lags, such as the 
dating of contracts and the existence of 
wage rounds.* Second, there are the eco- 


13 A number of recent industry wage models do not 
have this property. This occurs in equations where the 
rate of wage change of an industry (or group of indus- 
tries) is a function of the rate of change of consumer 
prices, Since the estimated coefficients for the price 
term generally differ among industries, such a model in 
effect, explains relative wages with absolute prices. 

13 Their explanation is based on factors such as con- 
tract lags. 

4 Eckstein and Wilson suggest that the real observa- 
tion for wage changes is the wage round. Their longest 
wage round is four years. If their hypothesis is correct, 
annual equations should find relatively long lags. 
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nomic costs associated with large and fre- 
quent changes in relative wages. It must 
be remembered that industries need to 
adjust not only their wage level, but also 
their relative wage. Immediate adjustment 
would require, for example, no money 
wage rigidity on the downside and perfect 
knowledge of intended wage changes in 
other industries. Third, as previously men- 
tioned, there are short-run inelasticities in 
the adjustment of the labor supply. 


III. Comparison with the Literature 


The determination of changes in the in- 
terindustry wage structure has previously 
been studied in some detail. The purpose 
of this section is not to summarize the ex- 
tensive literature, but to present a sample 
of those studies that are most closely as- 
sociated with the ideas presented in this 
paper.’ 

A widely accepted theory is that changes 
in relative wages result from differential 
rates of employment growth among in- 
dustries. In a competitive labor market 
where all industries pay equal wages for 
equal skill, this theory states that short- 
run inelasticities in the supply of labor 
cause industries with the highest growth 
rates of employment to increase their rel- 
ative wage (at least in the short run) to 
attract the necessary labor. 

The above hypothesis has recently been 
tested by an OECD study group using data 
for the United States and for a number of 
other western economies.! The authors of 


ib See, for example, Doris Eisemann, Pamela Haddy 
and N. Arnold Tolles, Lewis, Throop (1968), Lloyd 
Ulman, and OECD. The notion that changes in the wage 
structure are primarily due to the behavior of unions is 
reviewed in Lewis and will not be discussed here in de- 
tail. Lewis finds first, that unions secure a positive dif- 
ferential for their members over nonmembers, and 
second, that this differential narrows during expansions. 
He also claims that it is the dynamics of union behavior 
that causes the cyclical change in the differential. Al- 
though the theory presented here is not incompatible 
with Lewis’ results, the former stresses the behavior of 
the low wage, nonunion sector in determining changes in 
the wage structure. 

lé See Ulman, for further tests, using data for the 


the study found that there is “... no 
evidence of a strong systematic relation- 
ship between changes in earnings among 
individual industries and variations in rel- 
ative employment” (p. 16). Their explana- 
tion for this result is that the role of allocat- 
ing labor is performed by differentials in 
the existing level of wages. From this, they 
conclude that high wage industries may 
expand (relative) employment without in- 
creasing their relative wage. For low-wage 
industries, however, “. .. above average 
increases in wages could well be a condi- 
tion for an expansion of numbers em- 
ployed” (p. 19). 

The OECD hypothesis differs from the 
theory presented here, in that this paper 
emphasizes shifts of the supply curve of 
labor, resulting from changes in excess 
demand conditions in the economy as a 
whole, rather than shifts of the demand 
curve of a particular industry. That is, the 
wage dispersion variable is a function of 
the total unemployment rate (and of 
changes in consumer prices) and not of 
the presence and location of differential 
changes in employment.” 

The point that the relative wage may 
increase in the low-wage sector during tight 
labor markets has been noticed previously 
by other authors. Miss Haddy and Tolles, 
for example, found that the wage struc- 
ture narrowed during the 1940’s and 
ascribed this development to the tight 
labor markets of the period. More re- 
cently, the Council of Economic Advisers 
has suggested that with today’s tight labor 
markets “. .. many workers at the bottom 
of the economy’s wage structure now face 
opportunities of moving into more ad- 


United States. Ulman is also one of the authors of the 
OECD report. 

17 A second difference between this paper and the 
OECD report, as well as many of the earlier studies, is 
that the latter primarily utilize correlation analysis as a 
statistical tool. This makes it difficult to test for the 
existence of distributed lags. As will be seen in the next 
section, these lags are important, 
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TABLE 1—-ESTDIATE oF EQUATION (6), ANNUAL Data, 1947-675 


yt É p 
Lag tt 
Coefficient T-value Coefficient T-value Coefficient T-value 
0 —~ 8743 9.25 1547 2.28 — 1.6241 2.59 
1 ~~ 6779 14.27 . 1768 3.45 — 2.2371 5.60 
2 — .4668 8.57 „1724 3.54 — 2.3812 6.58 
3 ~~ , 2408 5.34 1414 3.21 — 2.0564 5.98 
4 .O841 2.92 —1.2626 5.39 
Sum — 2,2599 . 7293 —9, 5614 
Ram 9889 Standard Error = .002259 DW =2.341 
Constant term= .2132 _ Korean War Dummy= — .01317 


(54. 16) (6.66) 

* Coefficient of Variation includes two-digit manufacturing industries, except Printing. 

Sources: Average hourly earnings from 1947-55 and average hourly earnings, excluding 
overtime, from 1956-67 are contained in the Employment and Earnings Statistics for the 
United States, 1909-1968. The method of converting the 1947-55 data to straight time 
earnings is described in the Monthly Labor Review, May 1950. For the unemployment 
rate, see Employment ond Earnings and for the percentage change in the consumer price 
index, see the President's Economic Report. 


vantageous jobs. Accordingly, wage in- 
creases in the low paid sectors are likely to 
exceed the average wage rise in the econ- 
omy as a whole” (1966, p. 79). 


IV. Empirical Results 


The above discussion suggests the fol- 
lowing equation: 


CV, = ay + > biU ti -+ 5 CP tii 
5 l ! 
©) -+ 2 d;Pis 


where the summation is over years. The 
variable P is the percentage change in the 
consumer price index. 

In arriving at a final equation, two final 
additions are made. First, the reciprocal of 
the unemployment rate is substituted for 
the unemployment rate. The rationale for 
this change is the assumption that at some 
high level of unemployment, wage dis- 
persion becomes relatively insensitive to 
further increases in unemployment. This 
may be due, for example, to a decline in 
market or union power during periods of 
high unemployment. (The empirical re- 
sults are not sensitive to the particular 
specification of the unemployment vari- 
able.) Secondly, a Korean War dummy 


variable is added. The equation to be 
estimated is then: 


CV, = ay + a KW + > bie 
+E Pet DS diPei 


Equation (6) is fitted to annual data for 
the period 1947-67, The distributed lags 
are estimated using the Almon technique.” 
The results are presented in Table 1.’ 
As can be seen, the equation describes the 
data with an adjusted R? of .9889. The 
unemployment variable is highly signifi- 
cant, providing empirical justification for 
the labor supply mechanism presented in 
the initial section. The long-run elasticity 
at the means is approximately 0.25. The 


(6) 


18 See Shirley Almon for an explanation of the tech- 
nique. For each independent variable estimated with a 
lag, two Almon variables are used. This permits the 
estimation of a second degree polynomial with a zero 
value assumed for the last lag weight. The length of the 
lags -do not interfere with the 1947 starting date for the 
regression, since values of the independent variables are 
available for the period preceding 1947, 

19 Since the coefficient of variation is a slow moving 
variable, it is possible that its movements can be ex- 
plained by a trend variable as well as by the actual in- 
dependent variables appearing in Table 1. To test this, 
a linear trend is added to equation (6). The T-statistic 
is below unity and the adjusted X falls slightly. Similar 
results are obtained for a log-linear trend. 
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length of the unemployment rate lag to 
50 percent adjustment is between one and 
two years. 

The price terms are also significant and 
imply the nonlinear response predicted by 
Bronfenbrenner and Holzman. The co- 
efficients for the price terms suggest the 
. following conclusions. First, inflation has a 
net widening effect on the wage structure 
except at very rapid rates of inflation. The 
maximum positive effect, however, occurs 
below a 4 percent inflation rate. After that 
point, increases in the rate of price change 
result in decreases in the coefficient of 
variation. Second, the size of the overall 
price effect on the wage structure is quite 
small. The elasticity of the coefficient of 
variation, measured at its mean, with 
respect to the total price effect, measured 
at its point of maximum positive effect is 
only .09,7 


V. The Relationship Between Earnings and 
Wages for Equal Work 


The theory of the’ interindustry wage 
structure, presented in this paper, states 
that wage premiums (for equal skill) vary 
over the cycle. In the test of the theory, 
straight time average hourly earnings are 
used as the proxy for wages paid for equal 
skill. Differences in average hourly earn- 
ings among industries, however, are pri- 
marily a function of differences in the skill 
mix among industries (see Throop 1968). 
Thus, it is at least possible that an indus- 


*® Caution, however, must be exercised in interpreting 
the quadratic price variable. The problem is that the 
price change variable does not take on a value between 
3.4 percent and 7.7 percent during the estimation period, 
1947-67. Furthermore, a majority of the observations 
are below 2.5 percent. The quadratic form is thus esti- 
mating a positive relationship between inflation and 
interindustry wage dispersion at very low rates and a 
negative relationship at very high rates. In between 
these extremes, the predicted relationship is due simply 
to the specific functional form of the variable. As a re- 
sult, it may be difficult to distinguish a quadratic form 
from an alternative function in P that is negatively 
sloped throughout and concave to the origin. For ex- 
ample, if the linear pie variable in equation (6) is 
omitted, the adjusted K? only declines to .9808. l 


try that has relatively high average hourly 
earnings may have an even higher relative 
skill level, so that the industry is below 
average in wages paid for equal skill. 
Accordingly, this industry should be con- 
sidered a low-wage industry and the use of 
average hourly earnings in place of wage 
rates paid for equal skill, in this case, 
creates a serious bias. The purpose of this 
section is to show that the bias, to the 
extent that it does exist, is not serious. 

Evidence that the level of average 
hourly earnings in a cross section of two- 
digit industries is correlated with the 
premium paid for equal work can be ob- 
tained from a regression of average hourly 
earnings on the skill mix variable con- 
structed by Throop (1968). Throop’s 
equation for the manufacturing. sector 
alone is presented in Table 2. 


TABLE 2—4 OF AVERAGE HOURLY EARNINGS, W, 
REGRESSED ON In OF INDEX OF SKILL LEVEL, S 


1950 in W= —8.3063-+1.1137 In S Rim .6470 
(5.67) 


1960 In W=—10.7085-+-1.3892 In S K= .7156 
6.62) 


Note: T-statistics are in the parentheses. 
Source: The skill data were kindly provided by 
Throop. 


As can be seen, the coefficient of the skill 
term is greater than unity in both equa- 
tions. This indicates that the higher the 
skill level, the greater the wages paid for a 
given skill mix (see George Borts). The 
coefficient for the 1950 equation, however, 
is slightly less than one standard error from 
unity. 

An inspection of the residuals of the 
1950 equation, however, shows that only 
one industry, apparel, is largely responsi- 
ble for the low value of the slope. The skill 
variable in the 1950 equation, with apparel 
omitted, has a coefficient of 1.49 with a 
standard error of .20. 

This fact suggests that the coefficient 
of variation be recalculated, omitting 
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TABLE 3—ESTIMATE or EQUATION (6), ANNUAL Data, 1947-67% 


U~ P P? 
Lag et a e 
Coefficient T-value Coefficient T-value Coefficient T-value 
0 — , 7413 7.38 . 1488 2.06 — 1.4687 2.20 
1 — 5251 10.40 . 1530 2.81 —1.7877 4.21 
2 — 3294 5.69 . 1403 2.71 — 1.8003 4.68 
3 — , 1544 3.22 .1105 2.36 —0.9065 3.64 
Sum ~- 1.7502 .6163 — 7.4699 
Rive 9772 Standard Error .002401 DW 1.729 


Constant term .2008 
(47.98) 


Korean War Dummy= — .001132 


(5.38) 


* Coefficient of Variation includes two-digit manufacturing industries, except Printing, 
Apparel, Ordnance, Instruments, and Miscellaneous Manufactures. 


Sources: See Table 1. 


apparel and the three industries for which 
skill data are not available. For the re- 
maining industries, the results presented 
above provide support for the use of 
straight time average hourly earnings as a 
proxy for wage rates for equal skill. The 
results obtained by fitting equation (6) to 
the revised dependent variable, are shown 
in Table 3. Although the adjusted R? is 
reduced somewhat from its level in Table 
1, the independent variables remain highly 
significant with the correct sign. The 
results, therefore, largely confirm the 
findings of Table 1. 


VI. Summary and Implications 


This paper has attempted to show that 
the interindustry wage structure, repre- 
sented by the coefficient of variation 
among two-digit industries, is a distributed 
lag function of the unemployment rate and 
changes in the cost of living. The unem- 
ployment rate operates as a proxy for the 
excess demand conditions existing in the 
labor market. During tight labor markets, 
for example, low-wage industries are forced 
to narrow the wage differential between 
themselves and the high-wage industries in 
order to attract and hold the desired labor 
supply. The changes in the cost of living 
variable, on the other hand, enters the 
equation because industries may differ in 


the speed with which they respond to 
inflation. The results indicate that except 
for very rapid inflation, high-wage in- 
dustries respond more quickly to price 
changes than do the low-wage industries. 

One implication of this study is that 
monetary and fiscal policy, aimed at choos- 
ing a point on the hypothesized unem- 
ployment-inflation trade off, has an effect 
on the income distribution among wage 
earners as well as between wage earners 
and the unemployed. Specifically, empha- 
sis on price control, rather than stress on 
maintaining low rates of unemployment, 
results in a widening of the wage structure, 
benefiting those in the high skilled, high 
paying industries relative to those at the 
bottom of the wage structure. On the other 
hand, programs designed to achieve price 
stability and low unemployment should 
have a leveling effect on interindustry 
wages. This results from the much greater 
elasticity of the wage structure to unem- 
ployment than to price changes. Table 4 
contains predicted levels of the coefficient 
of variation for different target values of 
the unemployment rate and the percentage 
change in the cost of living. 


21 The tables are derived from the coefficients reported 
in Table 1. It is assumed that the independent variables 
maintain the particular values for at least as long as the 


lag length. 
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TABLE 4—Prepicrep VALUES OF THE COEFFICIENT OF VARIATION 
FOR TARGET VALUES OF THE INDEPENDENT VARIABLES 


Unemployment 
Rate - 
1 8 Percent 
2 5 
3 3 
4 3 
5 2 


T. Paul Schultz, in bis study of cyclical 
changes in the income distribution of the 
Netherlands economy, obtained results 
similar to those reported. bere. In particu- 
lar, he found that low unemployment 
reduced the income inequality and that 
price changes had only a minor effect. 

A second implication of this study con- 
cerns the recent debate over the effective- 
ness of the guideposts policy during the 
1960’s (see Paul Anderson, Perry (1967, 
1968), Throop (1969), and Wachter). It 
has been suggested that one indication of 
the success of the guideposts policy was 
that the rate of wage change in the visible 
industries (those industries that are likely 
to be most affected by the guideposts) was 
slowed, relative to the wage change in the 
invisible industries. The visible industries, 
however, are in general the high-wage 
group and the invisible industries are 
substantially the low-wage group (see 
Wachter.) As a result, the guideposts 
hypothesis and the theory suggested in this 
paper coincide in predicting a narrowing of 
the wage structure in the 1960’s.” 

A third implication of this study con- 
cerns the specification of aggregate wage 
change models. This study suggests that 
the amount of wage dispersion may be a 
significant variable in the determination of 
the rate of aggregate wage change.” The 

2 A guideposts dummy variable was added to equa- 
tion (6), but proved insignificant, 

3 To my knowledge, no wage equation presently in- 
cludes a dispersion index as an independent variable. 


The point hag been previously discussed however, by 
Throop (1968). 


Annual Change Predicted Value 
CPI CV 
2 Percent . 1940 
3 1813 
3 . 1542 
5 . 1540 
8 .1074 


theory presented in Section I states that 
low-wage industries attempt to alter their 
relative wage position to meet changes in 
the tightness of the labor market. They 
succeed in their goal because of the rela- 
tively acyclical wage change policy of the 
high-wage industries. The possibility is 
raised, however, that as the differentials 
narrow, the high-wage industries may 
attempt to prevent a further narrowing in 
order to protect their preferential position 
in the labor market. This would lead to an 
increase in the rate of aggregate wage 
change. 

This, for example, may help to account 
for the relatively slow rate of wage change 
in the tight market of the 1964-67 period 
compared with the tight market of the late 
1940’s and early 1950’s. The reason is that 
the wage dispersion as measured by the 
coefficient of variation was larger in the 
1960’s than in the earlier period.” 

If the unemployment rate remains be- 
low 4 percent, however, the coefficient of 
variation (operating with a distributed lag 
adjustment to the unemployment rate) 
should continue to fall. To the extent that 
the high-wage industries attempt to pro- 
tect their position in the interindustry 
wage structure, the decline in the wage dis- 
persion will lead to an increase in the rate 
of aggregate wage change. 


# To provide an initial test of this hypothesis, the 
coefficient of variation, in four quarter moving average 
form is added to Perry’s aggregate wage change model, 
see Perry (1966). The variable is significant with the 
correct negative sign at the 99 percent level. 
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Monetary Growth Theory in Perspective 


By Jerome L. STEIN* 


“The rivalry of scholars increases 
wisdom...’ Babylonian Talmud 


Monetary growth theory is concerned 
with the role of money in a growing econ- 
omy. Money is a medium of exchange and 
store of value which may or may not be 
costless to produce, and which is a liability 
of either the government or a private 
banking system. Monetary policy is con- 
cerned with the management of these 
types of money. Several questions im- 
mediately arise. To what extent can fi- 
nancial policies and institutional arrange- 
ments affect the time profiles of the 
capital-labor ratio k(t), the real wage w(t), 
and the rent per unit of capital r(t)? It is 
obvious that the growth of a commodity 
money (e.g., gold) will affect the real 
variables in the system, because resources 
(labor, capital) are required for the pro- 
duction of gold. Can variations in the rate 
of growth of a type of money which is 
costless to produce affect the time pro- 
files, and steady state solutions, of these 
real variables? Is there an optimum growth 
of the various types of money? What are 
the most desirable stabilization policies in 
a growing economy?! These are some of the 
central issues in monetary growth theory. 

There are several different ways of 
analyzing the effects of monetary policy in 
a growing economy. First, why restrict the 
analysis to a money which is costless to 
produce? Jiirg Niehans considered the case 
where some fraction of the stock of money 


*I am indebted to Alvin Marty, Polly R. Allen, 
John Black, George H. Borts, Karl Brunner, Keizo 
Nagatani and Jürg Niehens for criticisms of earlier 
drafts. The author is professor of economics at Brown 
University. He thanks the National Science Foundation 
for financial assistance, 2! 

1 This topic is discussed in Stein and Nagatani, but is 
ignored here. 
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consists of monetary gold. The opportun- 
ity cost of producing gold (or exports to 
purchase gold) is output which is no longer 
available for consumption and investment. 
The realism of this assumption is unques- 
tionable and paves the way for a discussion 
of growth in an open economy which uses 
money.? Second, there is the neoclassical 
approach taken in the papers by James 
Tobin, David Levhari and Don Patinkin, 
Miguel Sidrauski, and Duncan Foley. 
They assume that: (a) the rate of capital 
formation is identically equal to planned 
savings, and (b) markets are always in 
equilibrium regardless of the rate of price 
change. Third, the Keynes-Wicksell ap- 
proach, taken by Hugh Rose, Jerome Stein 
(1966, 1969), Keizo Nagatani, and Sho 
Chieh Tsiang assumes that: (a) prices are 
changing if, and only if, there is market 
disequilibrium and (b) there are indepen- 
dent savings and investment functions. 
During inflationary periods, when all 
demands cannot be satisfied, capital for- 
mation may differ from planned savings. 

The aim of this essay is to discuss the 
folowing topics in monetary growth 
theory where attention is focused upon 
aggregative variables. What are the rela- 
tions among the different approaches? 
What are the relative strengths and weak- 
nesses of the various models? What are the 
substantive differences among models and 
which differences are inconsequential? To 
what extent is the distinction between 
outside and inside money crucial to the 
analysis? My main conclusion is that 


equally plausible models yield fundamen- 


tally different results. Recourse to models 


derived from the theory of rational be- 


` 3 This is the subject of Mrs. Allen’s Ph.D. thesis at 
Brown University. 
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havior does not resolve the ambiguities, 
since there are several diferent plausible 
utility maximizing models.’ This subject is 
now ready for sophisticated hypothesis 
testing. Since I am a proponent of the 
Keynes-Wicksell approach, it is possible 
that the other protagonists would not 
subscribe fully to the point of view ex- 
pressed in this critical essay.‘ 

Underlying the various approaches is a 
simple framework for the analysis of 
economic growth in a single sector econ- 
omy. Assume that full employment always 
prevails and the labor force N(t) grows 
exponentially at rate n. If technological 
change is of the Harrod-neutral type, then 
n may be interpreted as the growth of 
“effective” labor: the natural rate of 
growth plus the rate of Harrod-neutral 
technical change. Then output, Y(t), 
depends upon the inputs of capital ser- 
vices, which are assumed to be positively 
related to the stock, K(t), and of effective 
labor services, V(t) = N(0)e**. Output per 
unit of effective labor, y(t) = Y(t)/N(t), is 
assumed to depend upon the ratio of 
capital per effective worker, &(t)=K(t)/ 
N(t), equation (1).5 


(1) y(t) = f[A(t)]. 


Investment per worker can be con- 
sidered as the sum of two parts: the in- 


* For lack of space, two major topics were omitted 
from the final version of this paper: (a) the optimal 
monetary policy in a growing economy and (b) the im- 
plications of different utility maximization models. 
They will be discussed in my forthcoming book. Rele- 
vant references are D, Cass and M. Yaari, P. Diamond, 
M. Friedman, M. Sidrauski, J. Stein, J. Tobin (1968), 
S. C. Tsiang, and H. Uzawa. 

4 In many respects, the views expressed are consistent 
with Alvin Marty’s penetrating analyses (1968, 1969) of 
the neoclassical model. There are also substantial dif- 
ferences between our points of view. 

$ Not only is this production function assumed to be 
smooth and concave, but capital and labor are assumed 
to be essential for the production of output. Output per 
unit of capital Y/K would fall to zero, if the capital in- 
tensity grew infinitely Jarge. Assume also that the 
marginal product of capital is larger than the growth 
rate when the capital-labor ratio is zero. 


vestment per worker required to maintain 
the current capital-labor ratio, nk, plus the 
time rate of change of the capital-labor 
ratio, Dk (where D=d/dt). Only if invest- 
ment per worker exceeds the amount re- 
quired to provide the new workers with the 
existing ratio of capital per worker will the 
amount of capital per worker rise. From , 
the definition of k= K/N we derive: 


(2) = DK/N = nk + Dk. 


Output per worker is divided between 
consumption per worker c and investment 
per worker DK/N. Therefore: 


(3) y=o+nk+ Dk or 
(4) Dk = (y — nk) — c. 


Figure 1 graphs equation (4). The curve 
y—nk represents the amount of output per 
worker available for consumption per 
worker plus the change in the ratio of 
capital to labor. The previous assumptions 
imply the shape of y—nk. 

Assume that consumption per worker Cy 
is positively related to the capital inten- 
sity, k. This assumption seems safe since a 
rise in Å raises both output per worker and 
wealth per worker. At present, disregard 
the consumption function C. 

When the capital intensity k(t) is below 
k, then y—nk exceeds c. Some output per 
worker is available to raise the capital 
intensity; and &(t) rises. If k(t) exceeded 
ka then the capital intensity would decline 
since c exceeds y—-nk. Equilibrium capital 
intensity k, is stable in Figure 1. At *, the 
output per worker available for consump- 
tion per worker and for a rise in the capital 
intensity is maximal. Obviously y’(k*) =n 
at this “Golden Rule” value. 

In this exposition, it is assumed that 
there is no commodity money: i.e., all 
money is costless to produce.* Moreover, 


€ See Niehans for the case where there is a commodity 
money. 
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Ficure 1. Tae NEOCLASSICAL Growrs MODEL. A RISE IN THE RATE OF MONETARY EXPANSION SHIFTS THE EQUIB- 
pium From E TO E’. Dk=+y(k)—nk~—C[k+6L(k, u—n)]. 


for the sake of simplicity, only a single 
sector model will be considered.’ 

Monetary policy can affect the time 
profile of the capital intensity, as well as its 
steady state solution k. if it can shift 
either the consumption function or the net 
production function (defined as) y— nk. 
The neoclassical monetary growth model 
considers how these shifts can occur within 
a fully employed economy. 


7 What is the role of money in such an economy? To 
avoid the complications of a multi-sector model, as- 
sume that the relative prices of a vector of goods are 
fixed. Thereby, we act as if the economy produced a 
single good. Insofar as the elements of the composite 
good are produced in different plants or firms, there is a 
need for a medium of exchange to avoid paying the 
workers in kind. The output produced by a worker con- 
sists of an element of the composite good, but his con- 
sumption consists of the composite good. Assume that 
each household, firm or plant is directly aware of the 
advantages of having the medium of exchange. The 
microeconomic foundation of the role of money (which 
is not interest bearing) in macroeconomic models is 
based upon the transactions demand and the precau- 
tionary demand for the medium of exchange. We shall 
assume that there is always less risk involved in holding 
money than there is in holding real capital. 


Accordingly, a dichotomy is made con- 
cerning the role of real balances in the 
neoclassical model. First, under what 
conditions will variations in the rate of 
monetary expansion (and hence in real 
balances per worker) shift the consumption 
function? Second, under what conditions 
will the net production function y—nk be 
affected by variations in the rate of mone- 
tary expansion? The first question is 
usually subsumed under the heading: 
real balances as a consumer good, and is 
discussed in part C of Section I. The sec- 
ond question is usually subsumed under 
the heading: real balances as a producer’s 
good, and is discussed in part B below. 


I. Neoclassical Monetary Growth Models 
A. The Logical Struciure 


The neoclassical monetary growth model 
was first presented by Tobin (1965), and 
was a development made possible by the 
pioneering work of Robert Solow and 
T. W. Swan. It assumes that the rate of 
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capital formation is identically equal to 
planned savings and all markets are al- 
ways in equilibrium, regardless of the rate 
of price change. 

Monetary policy affects the consump- 
tion function in this model, even in the 
steady state. In this manner, monetary 
policy could affect the equilibrium capital 
intensity. Tobin assumed that consump- 
tion of goods per worker is a constant frac- 
tion of ‘‘disposable income” per worker. 
The latter is the sum of output per worker 
y(k) and the increment of real balances per 
worker? D(M/p)/N. The stock’ of money 
consists of the claims of the private sector 
upon the public sector which varies as a 
result of net transfer payments to or from 
the public. There is no other type of public 
debt or type of money. Assume that M 
grows exponentially and exogenously at 
rate u; and define the proportionate rate of 
change ot the price level r= D In p, where 
p is the absolute price level. Then his 
consumption function is (5). 


(5) C/N = Cly(k) + D(M/#)/N] 
(5a) C/N =Cly(k) + (u — r)m] 


where m=M/pN is real balances per 
worker. 

It would have been simpler, more gen- 
eral and more amenable to a dynamic 
analysis had Tobin used consumption 
function (6), which he suggested in an 
earlier paper in 1955. Let consumption (of 


è Sidrauski derived a long-run consumption function 
which is independent of monetary influences, His con- 
clusion was based upon two assumptions: (a) the 
economic unit is an immortal family maximizing utility 
over an infinite horizon and (b) the marginal rate of 
time preference is constant. The relaxation of either of 
these assumptions could change his results drastically. 

* Tobin assumed that total consumption C depended 
upon total real disposable income Y’. The latter is the 
sum of (a) total real output Y and (b) the change in the 
real value of the claims of the private sector upon the 
public sector D(Af/p), where M is outside money and 
there are no government bonds. Deflate by the size of 
the labor force N to obtain the measure of real disposable 
income per worker: 9(%)-+-D(A1/p)/N. 


goods) per worker depend upon wealth per 
worker where wealth consists of real 
capital per worker, k, plus the real public 
debt per worker. It is not necessary to 
assume that the real public debt per 
worker is M/p. We could assume that it is 
6M/p, where 0 represents the ratio of the 
nominal public debt to the stock of money 
M. Variable @ would be equal to unity if ` 
there were neither government bonds nor 
inside money. We may simply assume that 
8 is a positive constant. Then: 


(6) c= C/N = C[k + Om] 


is the consumption function.’° 

Monetary policy will be able to shift the 
consumption function if it can vary m real 
balances per worker held, given the capital 
intensity. 

The demand for real balances per worker 
is a function of transactions requirements 
per worker reflected by y; the stock of 
the complementary asset per worker, k; 
and the opportunity cost of holding real 
balances. Capital yields an expected re- 
turn equal to its expected rent; and real 
balances yield an expected return equal to 
the negative of the expected rate of price 
change x*. It is generally assumed that the 
expected rent is equal to the current level 
r(k). The demand for real balances per 
worker can be written as equation (7). 


(7) m = L(k, 7”). 


Clearly, Z:<0, since a rise in the expected 
rate of price change decreases the quantity 
of real balances demanded per worker at 
any given capital intensity. The sign of 
Lı is positive since a rise in & raises the 
transactions demand for real balances and 


10 Tf the equilibrium u—r =n is always positive, then 
it really does not matter in the steady state solution 
whether (5) or (6) is used. I shall use (6) rather than (5) 
in describing the neoclassical approach, since it is 
analytically more appealing and much simpler to use in 
a dynamic analysis, Tobin’s 1965 paper was concerned 
with steady state solutions rather than a dynamic 
analysis, 
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also reduces the opportunity cost (the 
yield on real capital) of holding real bal- 
ances, 

The stability of the system is profoundly 
affected by the price expectations function. 
In the steady state, real balances per 
worker m= M /pN are constant. Therefore, 
the price level eventually grows at a rate, 
Tea equal to the growth of the money 
supply per worker. Let u be the growth of 
the money supply. Then the steady state 
rate of price change r, is equal to: 


(8) me = Din (M/N) =u—n. 


A simple" price expectations function, 
which is both a stabilizing influence and is 
consistent with the steady state solution, 
Is: 


(9) a = uny. 
Therefore, the consumption function is: 
(10) C/N =C[k+ 0L(k, u — n)]; 


and the time rate of change of the capital 
intensity is: 


Dk = y(k) — nk 


(11) — C[k + 6L(k, u — n)}. 


Figure 1 graphs this fundamental differ- 
rential equation of neoclassical monetary 
growth theory. 

A rise in the rate of monetary expansion 
shifts consumption function C downwards. 
Why? The rise in u—* raises the expected 
rate of price change z*=p—mn. Thereby, 
there is a decline in the quantity of real 
balances demanded L.(k, w*)<O at any 
capital intensity k>0. Since wealth per 
worker is k+m (when 0=1 in most 


u Alternatively, adaptive expectations function 
De*=b(¢—zx*) could be used. This function is not 
simple insofar as it adds differential equation to the 
model. Moreover, the system will explode for a suf- 
ficiently high value of b, the adaptive expectations 
coefficient. If we assume that x* is always equal to x, for 
all De*, then Dr*/b=r— x" 0 implies that b would be 
infinite. Such a model would not be stable. 


models), the decline in L(k, x*)=m re- 
duces real wealth per worker. 

Consumption per worker is positively 
related to wealth per worker. Conse- 
quently, the rise in u lowers the consump- 
tion function from C; to Cy. The dynamics 
of this situation raises” the equilibrium 
capital intensity from k, to k. Monetary 
policy is able to affect the time profile of 
the capital intensity and its steady state 
solution, even if money is costless to pro- 
duce. 


B. Real Balances as a Producer's Good in a 
Neoclassical Economy 


Two conclusions, which have been 
questioned recently, seem to emerge from 
the previous model, First, it would appear 
that inflation is conducive to economic 
development. A rise in the rate of growth 
of the money supply lowers the consump- 
tion function and raises the capital in- 
tensity. The average productivity of labor 
and the real wage are positively related to 
the capital intensity. Therefore, should 
developing countries, which want to raise 
real per capita income, be advised to 
inflate the growth of the money supply? 
Second, monetary policy was able to 
affect the time profile of the capital in- 
tensity because there was a real balance 
effect in the consumption function. If, 
however, all money were “‘inside”’ money, 
Le., liabilities of a regulated but privately 
owned banking system, would there be a 
real balance effect in the consumption 
function? In that case, would monetary 
policy be able to affect the time profile of 
the capital intensity in this model? 

Whether or not money is of the “inside” 


“n Stability requires that, at the equilibrium, the C 
function be steeper than the y—nk function. At this 
stage of the argument, the C function could cut the 
y—nk function above or below the Golden Rule level of 
È 


u If the banking system uses a commodity money as 
reserves, then we must use something similar to Nie- 
hans’ model. 
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or the “outside” type, real balances may 
be viewed as generating a productive 
service, complementary with labor and 
capital. If there were no medium of ex- 
change, then the inefficiencies of a barter 
economy would result. Labor and capital 
would have to be diverted from the pro- 
duction of goods to their “distribution” in 
order to achieve the “double coincidence 
of wants.” Firms would be established to 
act as brokers between potential buyers 
and sellers of goods and services; and the 
open book credit of those broker firms 
would undoubtedly develop as an in- 
efficient money supply. What makes such 
a situation inefficient is that these firms use 
labor and capital to distribute goods and 
services which would otherwise be avail- 
able for the production of goods and 
services. An explicit medium of exchange 
which is costless to produce increases the 
productivity of the economy by permitting 
a more efficient means of distribution and 
hence a greater rate of production of goods 
and services with given aggregate inputs of 
capital and labor. 

There may be a real loss to society re- 
sulting from a reduction in real balances 
below a certain level. Either there must be 
more frequent payments, involving ad- 
ditional bookkeeping and other adminis- 
trative expenses, or part of one’s wage 
will be paid in kind entailing the use of 
some barter. For these reasons, aggregate 
output may be a monotonic nondecreasing 
function of real balances, regardless of 
whether money is of the inside or the 
outside type. We continue to assume that 
fiat money is used which is costless to 
produce. 

If real balances are productive services, 
then the neoclassical model should be 
revised.“ Output per worker should de- 


4 This aspect of the role of money has been stressed 
by Marty (1969), and Levhari and Patinkin. J. Niehans 
commented on this approach as follows: “While treating 
money as a ‘productive service’ may be better than 


pend upon® both capital per worker & and 
real balances per worker m, as described 
in equation (12). 


(12) y = y(k, m); Ya Z 0. 


A limiting case that may occur with fully 
developed financial institutions is m= 
0, i.e., an increment of real balances does 
not liberate any perceptible amount of 
resources. Assume however, that 4,>0 
for a sufficiently small m. Otherwise, why 
would money be used? 

The private sector is assumed to allocate 
its wealth between the two assets: capital 
and real balances. In equilibrium, the net 
expected yields from each type of wealth 
will be equal. The anticipated return on 
capital is its expected rent, which is as- 
sumed to be equal to its current marginal 
product y,(k, m). The anticipated return 
on real balances has three components. 
First, there is the anticipated marginal 
product of real balances, which is assumed 
to be equal to its current level, y,,(k, m). 
Second, there is the anticipated apprecia- 
tion —2x* in terms of its command over 
goods. Third, there is the “liquidity” yield 
of money Z(k, m) which reflects the feeling 
that usually real balances are safer to hold 
real capital. Real balances are not treated 
here as a consumer good which yields 
utility directly. The liquidity yield re- 
flects the price that asset holders are will- 
ing to pay, in terms of yield sacrificed, to 
hold an asset which may fluctuate less in 
real value. Assume that the liquidity yield 
is positively related to & and negatively 


Ys > 0, 


neglecting it, it is still in the tradition of ‘solving’ 
problems of monetary theory by metaphor instead af 
analysis. In fact, money is quite unlike the usual factors 
of production.” We shall confine our attention to the 
aggregative level, and not try to answer Niehans’ pro- 
found comment. 

1 Tt is an oversimplification to assume that the pro- 
duction function Y=Y[K, N], where W is effective 
labor, is unchanged during the process of economic de- 
velopment. For example, the allocation of resources be- 
tween sectors has been improved during the process af 
economic development. See George Borts and Stein. 
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related to m, i.e., Z,>0O and Z, <0. It is, of 
course, possible that Z(k, m), the relative 
liquidity of money compared to real capi- 
tal, is negative; but that would be unusual. 
In any case, Z(k, m) reflects the relative 
variances of the expected returns on capi- 
tal and real balances. 

Equilibrium requires that equation (13) 
" be satisfied: the net yields of the two assets 
must be equal when the risk factor is taken 
into account, 


(13) ye(&, m) = Ymlk, m) — 1* + Z(k, m). 


Differentiate equation (13) and solve for 
dm in terms of dk and dr*. Equation (14a) 
is derived; and equation (14b) is a more 
compact version of the same thing. If there 
are diminishing returns to substitution 
(y; <0) and if the two inputs are comple- 
mentary or independent (yim 20), then the 
denominator in equation (14a) is positive. 


-ya +Z 
oe mt ~ a T Za) dk 
(14a) Orn — Yom — Zom) 
1 
E eee! E 
(Yim — Yum ~~ m) 
(14b) dm = Lidk + Lode*. 


Solving explicitly for the desired quantity 
of real balances per unit of effective labor, 
equation (14c) is derived. This is just the 
familiar portfolio balance equation. 


(14c) m= Lk, x*); Ly >0, 4 <0. 


Equation (14c) can be derived regard- 
less of whether money is a liability of the 
public sector or of the private sector. The 
significant features of money, insofar as 
(14c) was concerned, are that it is a me- 
dium of exchange and a store of value. 

An interesting and important question 
arises concerning the role of real balances 
as an argument in the consumption func- 
tion. Continue to assume that consump- 
tion depends upon wealth. Should real 
balances be considered part of wealth if 
money isa liability of the public sector, but 


excluded from a definition of wealth if 
money is a liability of the private sector? 
The question takes on added significance 
if real balances, regardless of who issues the 
money, affect the productive capacity of 
the economy. 

In a barter economy, wealth (per effec- 
tive worker) is k. What happens to wealth 
when an explicit medium of exchange is 
introduced and the inefficiencies of a barter 
economy are eliminated? Boris Pesek and 
Thomas Saving and Harry Johnson (1969) 
have asked whether there is an essential 
difference between outside and inside 
money. Does it make sense to say that 
wealth (per effective worker) is k-+-m if the 
pieces of paper which serve as the media of 
exchange are liabilities of all of the people 
(the government), but that wealth (per 
effective worker) remains at & if the pieces 
of paper are liabilities of some of the peo- 
ple (a privately owned banking system)? 
Both types of money serve equally as well 
as media of exchange. The m in the produc- 
tion function y(k, m) applies equally to 
outside and inside money. In view of this 
assumption, how should the consumption 
function be analyzed? We now discuss the 
implications of this issue for the neoclassi- 
cal monetary growth model. 


1. Wealth consists of capttal and real 
balances. Suppose that consumers, in the 
aggregate, consider a dollar of outside 
money to be a larger increment to private 
wealth than a dollar of inside money, 
because there is a private liability associ- 
ated with the latter but not with the 
former. Let M’ represent outside money 
and M” inside money. Nominal private 
wealth may be considered to be equal to 
pK+6,M'+6,.M", where 1>0@,>6,>0 rep- 
resents the fraction of each type of money 
which the public considers to be private 
wealth. The conventional assumption is 
that 6,=0, but it is quite unnecessary for 
purposes of analysis. Let M’=§M and 
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FIGURE 2. REAL BALANCES ARE PRODUCTIVE SERVICES. A RISE IN THE RATE OF INFLATION A¥rects BOTH THE 
PRODUCTION FUNCTION AND THE CONSUMPTION FUNCTION. 


M" =(1—£)M be the division of the total 
money supply between outside and inside 
money, respectively. Private nominal 
wealth is: pK-+[0¢+6.(11—£)|M. If the 
weights @; and the division of the money 
supply ¢ are constant, then @=[6,£+6,(1— 
£)] will be constant. Real private wealth 
(per effective worker) would be k+6m. If 
all money were inside money, then real 
wealth per worker would be k++ 4m; if all 
money were outside money, then real 
wealth per worker would be k+-8m. 

Using consumption function (6), price 
expectations function (9) and production 
function (12), the basic differential equa- 
tion for the time path of & can now be 
derived: equation (15). It is graphed in 
Figure 2. 

(15) Dk = y[k, L(k, u — n)] — nk 
— C[k + OL(R, u — n)]. 
Equation (15) is more general than equa- 


tion (11) for we allow for the possibility 
that y,>0, i.e., that the loss of real bal- 


ances will adversely affect the production 
of output with given total supplies of labor 
and capital. 

Let the rate of monetary expansion rise 
from m to m. When money is of the out- 
side type, then a rise in y entails a rise in 
the growth of the volume of net transfer 
payments. If money is of the inside type, 
then the liabilities of a privately owned 
banking system rise at a faster rate than 
before. There are now two effects. First, 
there may be an effect upon the demand 
for consumption per worker at any given 
capital intensity. A rise in u raises the 
expected rate of price change a* (equation 
(9)) and reduces the quantity of real bal- 
ances demanded per worker (1,;<0 in 
equation (14)). If money is purely of the 
inside type, 0=0,, then wealth will be 
affected by 6,2, and there will be an effect 
upon the consumption function equal to 


16 See Section IT A for a brief discussion of the de- 
terminants of u in an inside money system, where a 
group received a franchise to print currency. 
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C’ 6.2. On the other hand, if money were 
of the outside type then there will be a 
larger effect upon wealth equal to 6:2, and 
the consumption function will shift by 
C’ 6,L5. The magnitude of the downward 
shift of the consumption function, given 
k, is: 

dc 

r = Cl, + 81 — EJL: = C’OL,, 


and is described by the shift of the con- 
sumption function from Cı toC; in Figure 2. 

Second, the decline in the quantity of 
real balances demanded per worker may 
affect output per worker, i.¢., Val: may be 
substantial (especially in an economy 
whose financial institutions are not fully 
developed). This means that the function 
y—nk declines at the same time that the 
consumption function declines from C, to 


$. 

What will be the effect of a rise in the 
rate of monetary expansion upon the 
equilibrium capital intensity k? It depends 
upon which effect dominates. In the 
original neoclassical model, the decline in 
the quantity of real balances per worker at 
any capital intensity did not affect output. 
This means that, in effect, a fully developed 
financial economy was considered where 
Yalk, m) was approximately zero. Hence, 
the y—nk function did not shift. However, 
the economy contained outside money: i.e., 
real balances are considered part of wealth. 
The decline in m reduced wealth, and 
thereby lowered the consumption func- 
tion. The rise in the rate of monetary ex- 
pansion, in that case, raised the steady 
state capital intensity from k, to ke. 

In the more general case analyzed here, 
it is not clear that inflation should be 
recommended as an aid to economic de- 
velopment. If real balances are highly 
productive (i.e., Ym is large), the decline in 
y—nk could exceed the decline in C. The 
magnitude of the decline in C depends upon 
the division of the money stock between 


inside and outside money (£) and the 
different weights attached to each form of 
wealth. If 42 is small, i.e., there is a weak 
real balance effect in the consumption 
function derived from inside money; and 
most of the money consists of inside money, 
i.e., £ is close to zero: then there will be a 
small decline in the consumption function. 
Then a rise in the rate of inflation would 
lower the y(k, m)—nk curve to (y—nk): 
and lower the consumption function to C}. 
As a result of the rise in the rate of infla- 
tion, the equilibrium capital intensity 
would be lowered from k, to ka In this 
formal, but general case, it was shown that 
inflation can lower output per capita and 
consumption per capita, A variety of re- 
sults can be obtained from this model. 


2. Wealth consists of capitalized output. 
Instead of considering wealth as the stock 
of capital plus some function of real bal- 
ances per worker, why not consider wealth 
as the capitalized flow of output? If a 
medium of exchange enables the economy 
to produce more output with the same 
expenditure of effort and the same rate of 
utilization of its equipment, then that 
medium of exchange is part of the nation’s 
wealth. What difference does it make 
whether it is a liability of all of the people 
(the government) or of some of the people 
(a privately owned banking system)? 

For simplicity, assume that (i) current 
output per worker y(k, m) is expected to 
remain constant and (ii) the discount 
factor is the marginal product of capital 
ylk, m). Then wealth per worker, a, is 
capitalized output per worker. 


(16a) a = yk, m)/y(R, m); 


and consumption per worker, c, depends 
upon wealth per worker, a. 

With competitive pricing, the share of 
output earned by capital is 8 where: 


(16b) 8 = yi(k, m)-k/y(R, m) = BCR, m). 
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Therefore, wealth per worker is simply: 
(16c) a = k/8(k, m). 

Empirically, the elasticity of substitu- 
tion is equal to or less than unity which 


implies that 8a <0. Therefore, the consump- 
tion function becomes: 
(16d) c = C[k/8(k, m)], 
and c is positively related to k as before. 
The remaining question is whether the 
share of capital 8 is affected by the quan- 
tity of real balances. Suppose that the 
share 8 were not affected by m. Under 
these assumptions, the growth model 
is described by equations (16), (14), and 
(8). 


(16) 


(14) m = L(k, x*) 
(8) nt =pu—n 


Dk = y(k, m) — nk — C[k/6(k)]; 
8# so. 


No distinction whatsoever is made be- 
tween inside and outside money if they are 
indistinguishable as media of exchange and 
as productive services. There is no real 
balance effect in the consumption function 
if the share of output earned by capital is 
independent of the quantity of real bal- 
ances. On the other hand, there is a real 
balance effect in the net production func- 
tion. 

No ambiguity exists in this model con- 
cerning the effect of a rise in the rate of 
monetary expansion upon the steady state 
capital intensity: it must decline. 

A rise in the rate of monetary expansion 
lowers the quantity of real balances de- 
manded at any given capital intensity: 
La<0. Real balances are productive ser- 
vices and therefore output per unit of 
effective labor changes by ymle<0. The 
net production function declines from 
(y—nk), to (y—nk): in Figure 2. Con- 
sumption per effective worker is unaffected 
by a change in the quantity of real bal- 
ances per worker, if capital’s share of out- 


put is independent of the quantity of real 
balances per worker. As a result of the rise 
in the rate of monetary expansion, the 
steady state capital intensity declines from 
Ry to k4. 

No ambiguity exists here. A rise in the 
rate of inflation lowers the steady state 
capital intensity, when wealth is measured 
as capitalized output. Inflation (in Figure 
2) lowers the steady state output, and 
consumption, per unit of effective labor. 


C. Real Balances as a Consumer Good 


The analysis underlying equation (13) 
can be used to explain the derivation of 
equation (7): why real balances may be 
held even if they are not productive 
services on the margin (i.e., if y,=0). The 
answer would be that there is a liquidity 
yield Z(k, m) derived from holding real 
balances rather than capital. This yield is 
positively related to transactions y(k) and 
to wealth k; and is negatively related to the 
quantity of real balances held. The opti- 
mum stock of real balances per worker will 
be held when the liquidity yield Z(k, m) is 
equal to the opportunity cost ys(k)+r*. 
In this manner, equation (7) is derived 
when on the margin real balances are not a 
producer’s good. But there does exist (m, 
k) such that y,>0. 

Johnson (1967) and Levhari and Patin- 
kin take a different approach and view the 
services of real balances as an addition to 
produced output, just as the services of 
owner occupied houses is part of national 
income. They view the services of real 
balances as a component of disposable real 
income which is consumed. 

“Disposable real income” per worker in 
this framework is equal to output per 
worker y(k) plus the real transfers per 
worker from the public sector (u—7)Om 
plus the value of the services of real bal- 
ances per worker. Most authors assume 
0=1. How should the value of the services 
of real balances per worker be measured? 


STEIN: MONETARY GROWTH THEORY 95 


One approach, taken by Levhari and 
Patinkin, measures the value by the 
opportunity cost of holding real balances: 
the yield on capital less the yield on real 
balances. Assume that the expected yield 
on real capital is equal to its current 
rental r. What is the return derived from 
holding real balances? There may be a 
positive nominal interest rate paid on 
money 7. Then, the expected yield on real 
balances is i—a*, the nominal interest rate 
less the expected rate of price change. 
Therefore, the opportunity cost of holding 
real balances relative to capital is r+-2* —1, 
which is equal to the marginal utility of 
real balances as a consumer good. The 
value of the services of real balances is the 
quantity m multiplied by the opportunity 
cost r-+x*—i. Disposable real income, 
according to this approach, would be 
Y. (equation (17)). 


Yi 
(17) ci y(k) + (u — r)m 


+ (r + a* — i)m. 


Another approach, taken by Johnson 
(1967), measures the value of the services 
of real balances, a component of disposable 
real income, as the integral under the 
demand curve for real balances per worker. 
Let U(m) be the total utility per worker 
associated with the possession of real 
balances per worker of quantity m. Func- 
tion U is monotonic nondecreasing. Then 
disposable real income per worker is (18). 


‘7 


Yi 
(18) Fa ylk) + (u — r)m + U(m). 


There are serious criticisms which can 
be levied at each approach. First, the usual 
definitions of real national income ac- 
counting are violated. Real output y is 
presumably measured in constant prices. 
Each item in the bundle of outputs is 
valued at constant prices, and the total is 
summed, This was not done for the ser- 


vices of real balances. In equation (17), the 
real value of the services of real balances is 
measured in current prices since r-+1*—1 
is not constant during the analysis. A 
paradox would arise if the demand for real 
balances had an inelastic section. A rise in 
the quantity m would be associated with a 
decline in (r-+x*—i)m, the total real 
value. The value of real output y is not 
measured this way. Why treat the value 
of the services of real balances in an asym- 
metrical way? 

Equation (18) is not much better in this 
respect. The real value of the services of 
output consumed, a component of y, is not 
measured as an integral under a demand 
curve reflecting the total utility associated 
with the given quantity. Why measure the 
services of real balances as an integral 
under a demand curve? There is no justi- 
fication for the asymmetry of treatment 
between currently produced output and 
the services of real balances, in a measure 
of disposable real income. 

Second, there is a difficulty in interpret- 
ing the real balance effect in this approach. 
There are two components of consump- 
tion: the consumption of goods and the 
consumption of the services of real bal- 
ances. These models generally assume that 
total real consumption of goods and real 
balances is a constant fraction 1>c>0 of 
real disposable income. Therefore, the 
consumption of goods per worker C/N is 
derived from each definition of real dis- 
posable income. 

Using the definition of disposable income 
in (17), the demand for consumption of 
goods per worker can be derived. Assume 
that @=1 and there is no interest on money 
t=0. Consider the steady state solution 
g*=7=p—-n. Then: 


C/N = cYi/N — (r+ u — n)m. 
(19) C/N = cy(k) + cnm — (1 — c) 


(r+ u — n)nm. 
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Suppose population were constant, n=0. 
Then, the consumption function for goods 
is: 


(19a) C/N = cy(k) — (1 — òlr + u)m. 


A negative relation exists between real 
balances held per worker m and the con- 
sumption of goods per worker. This is an 
unusual result. 

Definition (18) yields the same paradox. 
This is described by equations (20) and 
(20a). 


(20) C/N = cYi'/N — Ulm), UV >O. 
C/N = cy(k) + cnm — (1 — c) U (m). 
(20a) C/N = cy(k) — (1 — c) U (m), 


when n = 0. 


Again C/N and m are negatively related 
when population is constant. 

When the services or real balances are 
regarded as a component of disposable 
income which yields utility directly, many 
paradoxes arise. 


D. How Money Enters the Economy 


All of the neoclassical models are very 
sensitive to the manner in which the money 
supply grows. It has hitherto been as- 
sumed in the outside money models that 
the money stock grows exclusively because 
of net transfer payments to or from the 
public. Therefore, wealth is affected by 
the rate of monetary expansion. Relax 
this assumption and suppose that the 
medium of exchange is a liability of the 
government which grows exclusively be- 
cause it bears an interest rate 7. Then, the 
growth of the money supply D ln Msp 
is equal to t. Consider (for the sake of 
simplicity) the case where money is a 
producer’s good, though similar results 
occur in the case where m yields utility 
directly. The steady state rate of price 
change r=yu—n. Therefore, the expected 
real rate of interest on money is t—1* 


=p—a7*=n, The interest rate paid on 
money =u offsets completely, in the 
steady state, the effects of changes in the 
rate of price change u—n. 

When both & and m are held as pro- 
ducers’ goods, their marginal returns must 
be equal. The yield on capital, y» (k, m), 
must be equal to the real yield on money 
Yak, m)-+n+Z(k, m). The demand for - 
real balances per worker in the steady 
state must satisfy: 


(21) ylk, m) = Yuh, m) +n + Z(k, m) 
(22) m = L(k, n), In > 0 


for the reasons discussed earlier. Real 
balances demanded per worker will be in- 
dependent of monetary influences. 

As long as real balances have some pro- 
ductivity y.>0, or are considered to offer 
a convenience or liquidity yield Z>0, the 
marginal product of capital 4.(k, m) must 
exceed the growth rate n. Otherwise, people 
would not wish to hold capital. If that 
occurred, r <n, capital decumulation would 
result; and the marginal product of capital 
would rise. There could occur no equilib- 
rium with a positive capital stock if the 
marginal product of capital were less than 
the growth rate. 

A simple institutional change, whereby 
the growth of the money supply results 
exclusively from the payment of interest 
on money, makes monetary policy neutral. 
Variations in the rate of monetary ex- 
pansion cannot affect the steady state 
capital intensity. 


E. The Instability Elements in the Neo- 
classical Model 


In the neoclassical model, the supply of 
and demand for real balances are always 
equal: i.e., portfolio balance is always as- 
sumed to prevail. This assumption will 
lead to the instability of the model, unless 
frictions are introduced. 

Suppose that the expected rate of price 
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change m* were always equal” to the rate 
currently experienced r. Then, the equality 
of the supply of and demand for real 
balances per worker implies that: 


(23) m=L(k,x); I1<0, 


based upon equation (7) and the assump- 
tion that x*=x. To induce people to hold 
a larger quantity of real balances, given 
k, the rate of price change must decline. 
Solving explicitly for r, we derive: 


(24) m = rlk, m); mg < 0. 


Tbis is a condition for portfolio balance; 
but it does not explain what causes the 
price level to change. 

The growth of real balances per worker 
D In (M/pN) is the growth of the money 
supply per worker u—nr less the growth of 
the price level r. Since portfolio balance is 
always assumed to prevail, the growth of 
the price level is given by (24). We, there- 
fore, derive: 


Din M/pNn 


(25) 
= Dm/m = p — x(k, m) — n. 


Instability is quite apparent. Say that k 
is given and m is displaced above its 
equilibrium value. Will m return to its 
equilibrium? The answer is: No. Why? To 
induce people to hold the larger stock of 
real balances, the rate of price change must 
decline., Therefore, real balances per worker 
rise at a faster rate than before; and m 
deviates further away from equilibrium. 
Formally, 


(26) L (Dm/m) | = — f > 0, 


which is instability in the m direction. 
Equations (25), (4), and (6) imply saddle 
point stability. 

This source of instability is the same as 


i? Or, 
rate. 


pose it were positively related to the current 


the paradox that Hahn develops in his 
1966 paper. The trouble with this neo- 
classical model is that: “... the price of 
money was changing because this was re- 
quired for asset equilibrium and not be- 
cause any reason was adduced why, in 
fact, it should change.” (Hahn 1969, p. 
183). 

Stability of the neoclassical monetary 
growth model can be guaranteed'® if a 
sufficiently sluggish price expectations 
function is introduced. Price expectations 
function (9) was excellent for this purpose: 
it was constant at u—n, the steady state 
rate of price change. That is why we did 
not encounter any instability earlier. The 
adaptive expectation equation can also be 
stabilizing if the value of coefficient b in 
Da* =b(r—r*) is sufficiently small.“ When 
portfolio balance is always assumed to 
prevail, frictions in the formation of price 
expectations are necessary for stability of 
the neoclassical model. 


II. Keynes-Wicksell Monetary 
Growth Models 


In sharp contrast to the neoclassical 
model is a set of models which assumes 
that: (a) prices are changing if, and only 
if, the goods market is not in equilibrium 
and (b) there are independent savings and 
investment functions.* 

My aim in 1966 and 1969 was to formu- 
late a general macroeconomic model which 
contains money in an essential way regard- 
less of whether it is inside or outside money. 


18 Assume that in y=f(k), f'(0) = œ and f’( 0) =0. 

19 This assumption is made in Sidrauski, Foley and 
Sidrauski. 

2 This Keynes-Wicksell approach was taken in- 
dependently in 1966 by Rose and Stein and is similar to 
early work by Hahn (1960, 1961). This method has been 
developed in 1969 in subsequent papers by Rose, Stein, 
Nagatani and Tsiang. As a result of his criticisms of the 
neoclassical model, Hahn (1969) also seems to lean in a 
Keynes-Wicksell direction. Cagan (1969) implicitly 
thinks along these lines in the short run, but not in the 
long run. 
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If the inputs of labor and capital were 
arbitrarily fixed, then it would look like a 
dynamic version of Patinkin’s 1965 short- 
run aggregative model. Alternatively, this 
growth model would be the generalization 
of post-Keynesian macroeconomics to the 
problems of a growing economy: where the 
input of capital is endogenously deter- 
mined and growing over time. Long-run 
equilibrium is nothing other than the 
steady state solution of the short-run dy- 
namic model with endogenous capital. Or, 
the short-run dynamic model is a special 
case of the general growth model. It has 
been used both in a full employment con- 
text by Stein, Tsiang and Hahn and in the 
case of unemployment by Rose and Na- 
gatani. 

There are two essential differences be- 
tween the neoclassical and Keynes-Wick- 
sell monetary growth models. They con- 
cern the dynamics of price change and the 
existence of independent savings and in- 
vestment functions. 


A. The Dynamics of Price Change 


The fundamental assumption, which dis- 
tinguishes between the two classes of 
models, concerns the determinants of price 
change in continuous time. In the Keynes- 
Wicksell model prices are changing if, and 
only if, aggregate demand for goods differs 
from aggregate supply. Excess aggregate 
demand is planned consumption C plus 
planned investment J less output Y. Since 
planned saving is Y—C, excess aggregate 
demand is J—S. Assume that the rate of 
price change =D In p is proportional to 
excess demand (deflated, for convenience,” 
by the stock of capital). The price change 
equation is: 


(27) Dp/p = x = MI/K — S/K). 
Such an approach was taken by Tobin in 


1 In Tsiang’s adaptation of Stein’s 1966 model, he 
deflates J and S by effective labor. 


1955, but clearly not in his subsequent 
work on growth. He considered a model 
where money and capital were the only 
stores of value (i.e., there were no bonds). 
Portfolio balance was defined as a condi- 
tion where the supply of, and demand for, 
real balances are equal. The demand for 
real balances per worker was similar to 
that used in Section J above. He wrote: 
Portfolio balance is assumed to be 
the necessary and sufficient condition 
for price stability (Dp=0). If, instead, 
owners of wealth desire to hold more 
goods and less currency, they attempt 
to buy goods with currency. Prices are 
bid up (Dp>0). If they desire to shift 
in the other direction, they attempt to 
sell goods for currency (Dp<0). [p. 105] 


The mathematical formulation of this 
statement would be equation (28). The 
rate of price change is positively related to 
the excess supply of real balances per 
worker. Use the same demand for real 
balances function as was used in the neo- 
classical model. Then: 


(28) Dp/p = x = hlm — L(k, x*)]. 


According to the usual version of Walras’ 
Law (in a two-asset model), the excess 
demand for goods C+-I—Y is equal to the 
flow excess supply of real balances. If the 
excess flow supply of real balances is pos- 
itively related to the excess stock supply 
m-— L, then equation (28) states that the 
rate of price change is positively related to 
excess aggregate demand per worker. Ex- 
cept for the arbitrary deflator, equations 
(27) and (28) are very similar. 

An example of the implications of the 
dynamic Walrasian equation (27) or (28) 
will be helpful in seeing: a) the difference in 
point of view between the Keynes-Wicksell 
and the neoclassical monetary growth 
model; and b) why monetary nonneutrality 
can occur even if there is no real balance 
effect in the savings function. 

Suppose that a group was given the 
franchise to print the medium of exchange 


STEIN: MONETARY GROWTH THEORY 99 


(currency). The output produced by the 
owners of the franchise (which shall be 
called the bank) is DM in nominal terms 
and DM/p in real terms. Nominal out- 
put DM is exchanged for DM/p of goods 
with the nonbank public, which desires 
currency for the usual reasons. 

The real value of the flow of output per 
worker produced by the bank is: 


(29a) DM/pN = (DM/M)M/pN = um, 


where m is real balances per worker and p 
is the rate of monetary expansion. If 
people were always holding their desired 
stocks of real balances (an assumption 
which will be dropped very shortly): 


(29b) m= Lk, 1*), 


where L is the quantity of real balances 
demanded per worker. Continue to assume 
that the expected rate of price change x* 
is equal to the steady state rate of price 
change m.=u—n. Then, the real value of 
the output per worker produced by the 
bank would be: 


(29c) DM /pN = uL(k, p — n). 


If the marginal cost of producing cur- 
rency is zero, then the rate of monetary 
expansion =o which will maximize the 
real revenue (per worker) per unit of time 
of the bank (DM/pN) will be such that: 


Le(k, Ko T n) = 


ee a, 
L(k, Ho — 1) 


(29d) p 


At the maximum profit rate of monetary 
expansion po, the demand for real balances 
per worker will have a unit elasticity. If 
there is a strictly positive marginal cost of 
currency creation then the rate of mon- 
etary expansion will differ from po. In 
either case, uo is the rate of monetary ex- 


"This example was inspired by Cagan in his 
unpublished 1969 paper, who must be absolved from any 
responsibility for the views expressed here. 

8 Dead/dt. 


pansion produced by the owners of the 
franchise. Its derivation is not essential to 
my argument. 

The franchise owners produce the cur- 
rency and try to exchange it for goods 
produced by the nonbank public. There 
are only two ways in which the bank can 
sell its output: by demanding goods in ex- 
change for currency, or by demanding non- 
bank debt in exchange for currency. The 
first case will be considered here, and the 
second in the next section. When the 
owners of the franchise demand goods (in 
exchange for their currency) aggregate de- 
mand is directly affected. There is no 
reason why the nonbank public should al- 
ways wish to give up the goods demanded 
by the owners of the franchise, at the 
given price level and capital intensity. 
This is the point of divergence between the 
Keynes-Wicksell and the neoclassical 
models. A market mechanism must be 
operative. What is its nature? 

At any time the stock of money (cur- 
rency) is M(t)=Mo exp pot, based upon 
the desire of the bank to maximize its 
profits. The nonbank public desires to hold 
p(t) L(ks, po~n) N(t) of nominal balances. 
Alternatively, the nonbank public wishes 
to hold L{ki, po—n) of wealth per worker 
in the form of real balances; but M(t)/ 
p(t) N(t) of real wealth per worker in the 
form of currency is in existence. The gap 
M(t)/p(t) N(t) less Lh, uo—n) may arise 
because the franchise owner has been de- 
manding goods at a faster rate than the 
nonbank public has been willing to give 
them up; or the latter may have decided to 
switch from real balances to goods. In 
either case, the gap M(t)/p(t) NGQ)—L 
represents an excess demand for goods. 

If the rate of price change Dp is pro- 
portional to the level of excess demand, 
i.e., the difference between the stock of 
money in existence M(t) and the quantity 
demanded by the nonbank public p(t) 
L(-)N(t),then equation (30) or (28) follows. 
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M(t) 
GO Dp = al TOL m=], 
where M(t)/N(t)=(Mo/No) exp (uo—n)t. 

To illustrate the importance of this key 
assumption, assume that k, is at its equi- 
librium level k(t)=k. Then p(t), the solu- 
tion of differential equation (30), will 
eventually grow at rate po~n. In the 
steady state: 


Me — 1 = © =g" 


(31) = a| M(t) 
HON 


A permanent gap (uo—n)/k will exist be- 
tween the stock of real balances in ex- 
istence M(t)/p(t) N(t) and the quantity 
demanded L(k, wo—m). It is this infla- 
tionary gap that is the driving force be- 
hind the rise in prices in the short run, in 
almost all dynamic models. Solution of 
differential equation (30) shows that a 
similar situation exists in the steady state. 
Long-run inflation, at a rate r=po—n 
=n*, implies long-run excess demand. 

Expectations of the rate of price change 
enter via the demand for real balances; 
and we have assumed that people always 
act as if the expected rate of price change 
were equal to its steady state value. The 
long run (steady state) is consistent with 
the price expectations function. What must 
be stressed is that the steady state repre- 
sents the asymptotic solution of the model; 
and is not a condition that is imposed upon 
the model regardless of its consistency with 
short run dynamics. The short run is a 
special case of the steady state. 

The neoclassical model assumes that 
portfolio balance always exists, regardless 
of the rate of price change: i.e., m= L(k, 
a*). This crucial neoclassical assumption 
would make sense if (a) the speed of ad- 
justment 4 were assumed to be infinite or 
(b) a discrete period, rather than a con- 
tinuous time, analysis were used. In the 
latter case, no contracts would be binding 





— L(R, pe ~ » |. 


until all markets were cleared; and the 
market would then be closed until the 
following day. If equation (28) were used 
instead of equation (7), then very different 
results would be obtained from the neo- 
classical model, A real balance effect in the 
savings function would not be necessary 
for the rate of monetary expansion to af- 
fect the steady state capital intensity. 


B. Independent Saving and Investment 
Functions 


Suppose that the franchise owners try 
to sell their output in exchange for interest 
bearing debt; and they plan to use their 
future interest receipts to purchase con- 
sumer goods. The original sellers of the 
debt are business firms who would use the 
acquired currency to demand output in 
the form of investment goods. The invest- 
ment demand function may be of the form 
described by equation (32). The desired 
proportionate rate of change of the ratio of 
capital per effective worker T/K —n (where 
I is desired investment) is assumed to be 
proportional™ to the difference between 
the expected yield on capital r+2* and the 
nominal rate of interest p on debt. 

I/K —n =r 4 r*—p 
= r — (p — r*). 
Alternatively we could say that the de- 
sired proportionate rate of change of the 
ratio of capital per unit of effective labor is 
proportional to the difference between the 
rent per unit of capital and the expected 
real rate of interest p—7*. If the rent per 
unit of capital r were equal to the real rate 
of interest p—7*, then equation (32) states 
that firms would desire a constant ratto 
of capital per unit of effective labor. Hence, 
desired capital would grow at rate n. This 
equation is the generalization of the short- 
run investment functions to a growing 


(32) 


™% For simplicity, the factor of proportionality is as- 
sumed equal to unity. 

% Assume that the expected rent is equal to the cur- 
rent rent, 
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economy; and is consistent with marginal 
productivity theory. 

The franchise owners use their newly 
produced money to purchase debt in the 
market, thereby lowering the nominal in- 
terest rate on debt. At this lower nominal 
rate of interest, there will be a rise in 
planned investment by firms since the ex- 
pected yield on capital r+7* has risen 
relative to p the nominal rate of interest. 

The decline in the nominal rate of in- 
terest p leads to an excess demand for 
goods: planned investment has increased 
without a corresponding decline in the de- 
mand for consumption! In the neoclassical 
model, on the other hand, there is no inde- 
pendent investment function; and planned 
investment is identically equal to planned 
savings by consumers. Monetary changes 
can only affect the real variables, in the 
neoclassical model, by working through the 
consumption function. It is not easy to 
reconcile the neoclassical model with the 
example of the franchise owners presented 
here. 

There is an excess demand for goods 
resulting from the attempt of the franchise 
owners to sell their output. What will 
happen to the rate of capital formation? 
The Keynes-Wicksell model shows how the 
rate of monetary expansion, produced by 
the franchise owners or the monetary au- 
thority, will affect the capital intensity 
k(t) in both the short run and in the long 
run (steady state). No real balance effect 
in the savings function is necessary for this 
result. 

There are (at least) two versions of the 
Keynes-Wicksell model. In one, there is 
forced savings during inflationary periods: 
the actual rate of capital formation exceeds 
planned savings but is less than planned 
investment. In the other, the rate of util- 
ization varies positively with the rate of 
price change.” Both versions imply mon- 


*% See Council of Economic Advisers and Studies by 
ike Staff of the Cabinet Cormmiiies on Price Stability for 
some evidence consistent with this assumption, 


etary nonneutrality, even if there is no real 
balance effect in the savings function. 
Only a sketch of the first version will be 
presented here. 


C. A Heuristic Exposition of the Keynes- 
Wicksell Model 


1. The possibility of forced savings dur- 
ing inflationary pertods. During inflation- 
ary periods, the demand for output C+J 
exceeds the capacity of a fully employed 
economy Y=F(N, K) where N and K are 
thecurrently availableinput quantities, and 
the rate of utilization of K and N is con- 
stant. Since C+J—Y=I—(Y¥—C)=I-S 
is positive, the question arises: how much of 
output will actually be allocated for con- 
sumption and how much will be allocated 
for investment. Clearly both consumers 
and firms cannot be satisfied simulta- 
neously, during period of excess aggregate 
demand, Will the actual rate of capital 
formation be equal to planned savings, 
i.e., output less planned consumption? Or 
will the actual rate of capital formation be 
equal to planned investment? We assume 
that the actual rate of capital formation 
DK, during periods of excess aggregate de- 
mand, will be less than firms desire (J) but 
more than consumers plan to save (S). 
Neither investment plans nor consump- 
tion plans are fully realized in periods of 
excess aggregate demand. Everyone is 
partially frustrated. The actual rate of 
growth of capital DK will be such that 
I>DK >S. Specifically, assume that the 
actual rate of growth of capital DK will be 
a linear combination of planned savings 
and planned investment, equation (33). 


(33) DK/K =al/K+(1—@)S/K. 


Coefficient a is institutionally determined 
such that 1>a>0 during periods of excess 
aggregate demand. Even if there were 
perfect foresight that C+-J exceeded F, not 
everyone could be satisfied. Which de- 
mands are frustrated and which demands 
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are satisfied has to be determined by the 
institutional structure. No such problem 
exists during deflationary periods when 
there is sufficient output such that con- 
sumption plans can be and are fully 
realized. Then a=0, and there is more 
capital formation than is desired by firms. 
Firms find that they have not been operat- 
ing on their investment demand schedules 
since J differs from DK in periods of price 
change. During deflationary periods, the 
full employment assumption may be ques- 
tionable. Hence, we shall confine our anal- 
ysis to inflationary periods. 

Using equation (27), which states that 
the rate of price change z is proportional to 
excess demand per unit of capital, the rate 
of capital formation is: 


DK/K = ar/X + S/K; 
(34) 1>a>0O when x >0 
l a=0 when r 3S0. 


Forced savings per unit of capital ar /^ 
occurs during inflationary periods and re- 
flects the fact that consumers acquire less 
output than they planned. It is based upon 
the assumption that if C+J>Y, then con- 
sumers will find that their actual con- 
sumption-income ratio is less than their 
desired consumption-income ratio. To be 
sure, firms will find that the actual rate of 
capital formation is less than the planned 
rate. 

The proportionate rate of change of the 
ratio of capital to labor Dk/k is DK/K 
less » the growth of effective labor. Vari- 
ables x and S/K are endogenous” and con- 
tain k and m as arguments. 


(35) Dk/k = ar/\ + S/K — n. 


The growth of real balances per worker 
Dm/m is equal to the growth of the money 
supply per worker (u—1) less the growth 
of the price level m. — 


(36) Dm/m =u- A Kn, 
2? See Stein (1966, 1969) for this derivation. 


In the steady state, k and m are constant 
at k, and m, respectively. Therefore: (a) 
capital and labor grow at exogenous rate 
n and (b) the equilibrium rate of price 
change r, is equal to the proportionate rate 
of change of the money supply per effective 
worker. 


(37) (DK/K), =n. 
(38) To = up—n. 


Figure 3a describes the steady state 
when planned savings per unit of capital is 
primarily a function of output per unit of 
capital. Then, the S/K function is neg- 
atively sloped” and is not very sensitive 
to monetary disturbances. If there were 
price level stability, then there would be 
no forced savings. Planned savings per 
unit of capital would be equal to the 
growth of effective labor, at capital in- 
tensity Ro. 

What will be the effects of a rise in the 
rate of monetary expansion? Consider the 
inflationary case (u—n>0) where forced 
savings occur. Figure 3a describes’ this 
situation. At capital intensity ko, capital 
and labor grow at the same rate; and the 
rate of capital formation is equal to planned 
savings. Inflation raises the rate of capital 
formation above the rate of desired savings, 
since it is assumed that the driving force 
behind inflation is excess aggregate de- 
mand, i.e., the difference between planned 
investment and planned savings. (Recall 
our example where the franchise owners 
are purchasing debt with their output of 
currency.) The curve DK/K shifts to S/K 
Harf). 

The capital intensity is raised above ko. 
As the capital intensity rises, the average 
productivity of capital Y/K declines. 
Therefore, planned savings per unit of 


8 For example, if S=sF then S/K=sY/K. But 
Y/K is negatively related to the capital intensity &. 
Therefore, S/K is negatively related to &. In general, 
S/K =S8(Y/K), S >0 and Y/K=/(k), f'<0. Therefore, 
S/K and k are negatively related. 
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FIGURE 3a, A RISE IN THE RATE OF MONETARY EXPAN- 
SION RAISES THE STEADY STATE CAPITAL INTENSITY. 
INFLATION IS ASSOCIATED WITH Excess AGGREGATE 
DEMAND AND FORCED SAVINGS PER UNIT OF CAPITAL. 


“A 


capital also declines. Equilibrium is at- 
tained when planned savings per unit of 
capital declines by the amount of forced 
savings per unit of capital a(u—mn)/d 
=an,/r. Here, the equilibrium capital in- 
tensity is positively related to the rate of 
monetary expansion. The original neo- 
classical result was obtained in a different 
manner. However, if S/K depended upon 
mand k, but a=0 (i.e., consumption plans 
are always realized) a rise in u— can lower 
the steady state capital intensity, in a dy- 
namically stable model. 

2. Reverse resulis when savings plans 
are realized. If saving plans are realized 
(a=0), then the growth of capital DK/K 
is equal to planned savings per unit of 
capital: equation (39). 


(39) n= S(k, m); Si <0, Sy < 0. 
In the Keynes-Wicksell framework, the 


money market need not always be in equi- ` 


librium. If the bond market has a very 


n 


O 


Fioure: 3b. A RISE IN TEE RATE OF INFLATION LOWERS 
THE STEADY STATE CAPITAL INTENSITY. SAVINGS PLANS 
ÅRE ALWAYS REALIZED, BUT THE SUPPLY oF REAL 
BALANCES EXCEEDS THE DEMAND FOR REAL BALANCES. 





rapid speed of adjustment, then disequi- 
librium in the goods market is offset by 
disequilibrium in the money market. Equa- 
tion (28), which was used by Tobin in 
1955, states that the rate of price change 
is proportional to excess supply of real 
balances per worker. Rewriting (28), we 
obtain an expression for m the quantity of 
real balances per worker in existence, equa- 
tion (40). 


(40) m =+ Lb, 7”). 
In the steady state T=r*=u—h. Using 


this relation in (40), and substituting (40) 
into (39) we obtain equation (41). 





u-n 
n= Sle, ; +L, u= n) | 


When equation (41) is satisfied, then both 


104 THE AMERICAN ECONOMIC REVIEW 


capital and labor grow at rate n. This is 
graphed in Figure 3b, where again S/K is 
negatively related to k, since S:+$;L1<0. 
A rise in the rate of monetary expansion 
=r} is associated with a rise in the 
excess supply of real balances per unit of 
capital, equation (28) in the steady state. 
At any given capital intensity, the quan- 
tity demanded will decline, i.e., ZLa<0. 
But the actual quantity of real balances 
per worker in existence will change by: 


(1/h + Ls) Ag. 


With a slow speed of response of price, the 
rise in the rate of monetary expansion will 
raise M(t) faster that p(t); and, therefore, 
m rises. If m rises, then S/K declines to 
(S/K)’ in Figure 3b. The decline in savings 
per unit of capital reduces the steady state 
capital intensity from k, to Rj. 

Analytically, this result is obtained by 
differentiating (41) with respect to u and 
solving for dk./du. 


dh (1/h + Ls) 
a Gael 


where 5,<0, Lı>0 and £,<0. If (1/h 
+J,)>0, then a rise in p raises m and 
lowers S/K. Hence, dk,/du<0, i.e., equi- 
librium shifts from k, to k) in Figure 3b. 
The neoclassical model assumes that & 
is infinite; but that is an arbitrary assump- 
tion and is counter to the usual practice in 
short-run dynamics. An important con- 
clusion that emerges from the Keynes- 
Wicksell model is that a rise in the rate of 
monetary expansion can either raise, lower 
or keep the steady state capital intensity 
constant, in a dynamically stable system 
(see Stein 1969). 

It is implicitly assumed that the rate of 
inflation is not sufficiently great as to in- 
terfere with the productivity of the econ- 
omy; hence, the effects of inflation upon 
capacity output are ignored. 


(42) 


D. Conclusion and a Possible Synthesis of 
Neoclassical and Keynes-Wicksell Models. 


Monetary growth theory can be made to 
yield a variety of qualitatively different 
results, depending upon which model is 
used. Both the neoclassical and the Keynes- 
Wicksell model imply that in the steady 
state: the expected and actual rates of 
price change are equal (x7=7,); and 
the actual rate of price change =, is equal 
to the growth of the money supply per 
worker u—n. For expository purposes, as- 
sume that there is secular inflation in the 
steady state. The models differ with re- 
spect to the underlying short-run dynamic 
models; and this difference carries over to 
the steady state characteristics of the 
model. The steady state must be the 
asymptotic solution of the short-run dy- 
namic model: it cannot be brought in as a 
deus ex machina. 

Instantaneous equilibrium in all markets 
at all times is implied by the neoclassical 
model. As the excess demand curves shift, 
the equilibrium prices change immediately. 
During an inflationary process, everyone 
is always holding his desired real balances; 
and there is no excess demand for goods. 
Prices always rise instantly by the amount 
required to clear all markets. No sooner is 
the market cleared than the excess de- 
mand curve rises again; and a new and 
higher equilibrium price is established in- 
stantly. Stability in the neoclassical model 
requires that price expectations change 
sluggishly: e.g., a sufficiently low adaptive 
expectations coefficient must be assumed. 

A very different approach is taken in the 
first version of the Keynes-Wicksell model. 
It is assumed that prices rise if, and only 
if, there exists excess demand. Expectations 
by themselves do not raise prices; but ex- 
pectations working through excessdemands 
produce price changes. Markets are not 
always cleared. At any time, rising prices 
imply disequilibrium, i.e., unsatisfied de- 
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mands, A Walrasian dynamic price ad- 
justment process is postulated; and there 
is no presumption that prices move in 
precisely the manner postulated by the 
neoclassical model. Prices do not change 
too rapidly in response to changes in ex- 
cess demand. A stable economy converges 
to a steady state in terms of variables de- 
flated by the growing stock of capital or 
the growing size of the labor force. In this 
steady state, there is inflation which is 
anticipated r7=7,=p—n. Prices do not 
rise just because people expect them to do 
so, in a dynamically stable model. They 
rise steadily because there is permanent 
excess demand. A natural bridge is created 
between the short run and the steady state 
in this set of models. The Patinkin model is 
a special case of the Keynes-Wicksell 
model developed here. 

A possible synthesis of the neoclassical 
and Keynes-Wicksell models could be made 
if the price change equation were: 


(43) x = Dp/p = w* +)C/K — S/K). 


In a perfectly competitive market, firms 
must take the market price as a datum; 
and production is adjusted accordingly. If 
there is excess demand (i.e., 7>.S) then 
there is some market bidding process that 
produces a rise in prices. Expectations of 
rising prices affect J—S and only thereby 
affect the rate of price change. This was 
the rationale underlying equation (27). On 
the other hand, it is possible that firms 
may have some power to set prices, or that 
markets are organized by specialists who 
take the expected rate or price change into 
account in setting prices. The actual rate 
of price change may be the sum of two 
elements: the specialists’ expectations of 
price changes and the actual state of ex- 
cess demand, as described by equation (43). 

If equation (43) were the correct price 
determination equation, then the Keynes- 
Wicksell model would describe the growing 


economy outside of the steady state. As the 
economy approaches the steady state, + 
approaches r* and I/K approaches S/K. 
Then (a) all markets would be in equi- 
librium and (b) the actual rate of growth 
of capital will be equal to S/K. Monetary 
policy would be able to affect the steady 
state capital intensity, with this synthesis, 
only if there were a real balance effect in 
the consumption (savings) function or in 
the net production function. The crucial 
question is: which is the correct monetary 
growth model? 
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Differential ‘Tariffs, Negative Value- 
Added and the Theory of 
Effective Protection 


By Aucustine H. H. Tan* 


The theory of effective protection (EP), 
as developed! by W. M. Corden (1966) and 
Harry Johnson, rests on the two critical 
assumptions of Leontief production co- 
efficients and partial equilibrium.? Recent 
attempts by James Leith, Benton Massell, 
and Seija Naya and James Anderson to 
relax the assumption of fixed coefficients 
have all been in partial equilibrium terms. 

In this article, we examine some of the 
implications for EP theory of allowing 
variable factor proportions and general 
equilibrium repercussions. It is shown that, 
under such conditions, (a) EP rankings do 
not necessarily provide any index of eco- 
nomic efficiency even when negative value- 
added occurs (Sections I and II); (b) EP 


* The material for this article is from a chapter of my 
doctoral dissertation. I am deeply indebted to Ronald I. 
McKinnon who, as teacher, scholar, and advisor 
exemplar, gave me his ideas so generously that he can 
rightfully claim joint authorship. T. N. Srinivasan gave 
me very helpful comments as did members of the 
Despres-McKinnon international economics seminar at 
Stanford University. I have also benefited from M. 
Aoki’s comments. 

The major support for the research came from the 
Agricultural Development Council, Inc., New York; 
further funds and facilities were provided by the Re- 
search Center in Economic Growth, Stanford Univer- 
sity. I am in debt to all concerned. However, I retain 
sole responsibility for all deficiencies, errors, and heresies, 

iV. K. Ramaswami and T. N. Srinivasan’s paper is a 
further development of the point about resource al- 
location made in the present article. Corden’s forth- 
coming paper and my January 1969 paper have re- 
cently put HP theory, with fixed coefficients, into a 
general equilibrium framework. 

W. P. Travis’ paper, although dealing with general 
equilibrium repercussions, does not make the points 
raised here, 

? Although Corden (1966) raises some general equilib- 
rium issues here and there, he does not have a consistent 
model for the purpose. The use of only one primary 
factor presents problems of knife-edged instability. 


rates do not necessarily measure the max- 
imum proportionate increase in factor re- 
wards (Sections III and IV); and (c) EP 
rankings do not unambiguously indicate 
the direction of resource flows? (Section V). 


I. An Economic Interpretation of 
Negative Value-Added 


The setting of our problem is an economy 
with a structure of differential protection 
such that consumption goods are heavily 
protected while material (intermediate) 
imports come in with little or no nominal 
protection (construed to be tariffs or 
quotas, or both). The economy has little or 
no monopoly power in international trade, 
so that external prices are fixed. Such an 
economy is characteristic of many less 
developed countries. (See McKinnon, p. 
585.) We assume that the economy has 
adjusted to the tariff structure, and that 
the exchange rate is fixed. Let each in- 
dustry, +, whose value-added we want to 
measure be in competitive equilibrium 
with a constant returns to scale production 
function, earning zero or normal profits. 
Each factor of production is paid its mar- 
ginal product, assumed to be the same 
everywhere. Domestic product prices are 
fixed by the small country assumption and 
the given product tariff. 

Let us then denote gross output of in- 
dustry + by Z;, and the corresponding pro- 
duction function as 


3 These findings throw into doubt other claims 
based on EP rates, such as comparative advantage 
rankings made, for example, by Bela Balassa and 
Daniel Schydlowsky. 
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(1) Z;=Z,(B1, Bs... Boj Mi, Ma... Med) 


where the B,’s refer to primary factors and 
the M?s are intermediate inputs. For sim- 
plicity, but without any loss of generality, 
we dispense with all but one intermediate 
input, M, and one domestic factor, B. 
Consider the conventional measure of 
value-added: 


(2) Wi = PZ; — PaM 


Value-added, W,, is defined as gross 
value of output, PZ: less the value of in- 
termediate input, PaM. 

Since we are dealing with a small 
country, external prices denoted with as- 
terisks are fixed; then, if no tariff is re- 
dundant: 


(3) P;= it DPE 
and 
Pa = Pa 


The price of Z; is one plus ¢ times its 
world price, where # is the ad valorem 
tarif rate. Letting intermediate input in 
duty free, Pa=P,.,.*, amounts to differ- 
ential protection. 

Consider then the procedure underlying 
empirical measures of value-added in world 
prices. Data on Z;and M are obtained to- 
gether with world prices, actual or im- 
puted, and the following value-added in 
world prices, W* is computed: 

(4) Wi = PiZi— PaM 

Recalling our price relationships (3) we 
can then write: 

PZ; ~ PaM (i + i) 
1+? 

Comparing W, and W* from equations 
(2) and (5) we can readily see that W#* 
may be negative, depending on the mag- 
nitude of M and ¿ while W, domestic 


value-added may be positive. Therefore, 
value-added, measured in world prices 


(5) wi = 


may be negative.* The question then is: 
what is the economic inference that should 
be drawn from this empirical observation? 
Equation (5), if it is negative, appears to 
tell us that in terms of foreign exchange, 
we are throwing money down the drain if 
the industry is allowed to operate. How- 
ever, the following analysis will demon- 
strate that this could be a highly mislead- 
ing, in fact, erroneous interpretation. In 
the first place, equation (5) is not an equi- 
librium observation; it will be shown that 
efficient, indeed optimal, behavior of in- 
dividual industries under constraints pro- 
vided by a differential tariff policy may 
easily lead to measured negative value- 
added in world prices. 

Consider the horizontal line AA in Fig- 
ure 1. This line is defined by the material 
equivalent’ of a unit of output under world 
prices, given by the distance OA, where M 
assumes the value, 


PE 
Ps 


That is, M* denotes the amount of material 
that may be obtained by exchanging one 
unit of output under world prices. 

Similarly, the material equivalent of a 
unit of output under domestic prices is 
given by the distance OH (line HH), where 
M assumes the value; 





t The phenomenon of value-added turning negative 
when measured in world prices seems to be prevalent in 
many less developed countries using differential protec- 
tion as a means of fostering industrialiation. See Ronald 
Soligo and Joseph Stern. Various explanations of such 
observations range from the existence of groes economic 
ineficiency to the arguments by Giorgio Basevi 
(p. 150), and Paul Ellsworth (p. 401), that such results 
are absurd. The only paper offering the economic ra- 
tionale, though without elaboration, is by Stephen Lewis 
and Steve Guisinger. 

It should be noted that the purpose is not to deny the 
validity of arguments based on economic inefficiency; 
rather itis to highlight the adjustments necessitated by 
changes in the price regime and the consequences of 
variability in input coefficients. 

š I am indebted to Paul David’s papers (1962, 1966) 
in developing the arguments around the concept of ma- 
terial equivalent of a unit of output. 


TAN: THEORY OF EFFECTIVE PROTECTION 109 


M 
(MATERIAL) 





M: = — 
P ™ 

It should be noted that netther OA nor 
OH in Figure 1 denote actual material in- 
put. The introduction of the notion of 
material equivalents of a unit of output 
allows us to bring in output price levels into 
the analysis. Material input thus serves 
as a convenient numeraire. 

Without loss of generality, we can nor- 
malize world prices to one: 


w= Pp=Pi =1 
Then, assuming no redundancy in the 
tariff, 
Pea eet 


We can therefore write the material 
equivalents of a unit of output as: 
6 HH: M! =1-+4, domestic price regime 
AA: M* =1, world price regime 


Now, consider a point such as d in Fig- 


B (DOMESTIC FACTOR) 


ure 1. Point d gives us positive value-added 
in domestic prices because the amount of 
material used is less than HH. In terms of 
world prices, however, d represents neg- 
ative value-added because the amount of 
material used is greater than the material 
equivalent of a unit of output in world 
prices, i.e. d is above 4A. But what does 
the point d represent? In competitive equi- 
librium, t ts the resultant of the marginal 
equivalences between the unit tsoquant and 
prices of output and of inputs, the latter 
defined with respect to the domestic price 
regime. Therefore, point d is not an equi- 
librium observation with respect to world 
prices. The correct interpretation of the 
measured negative value-added as repre- 
sented by point d depends on the level of 
analysis and type of policy being con- 
sidered. 


Case 1 


Suppose the industry being considered is 
a small economic unit, such that a change 
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in policy, relevant only to this industry, has 
no factor price or other repercussions. It 
is in equilibrium at point d, with HD yield- 
ing the internal factor-price ratio. Under 
cost minimization, it is just breaking even 
with the given prices of output, imported 
material, and the domestic factor. Consi- 
der this industry in the absence of ss out- 
put tariff protection. The resulting de- 
crease in product price may be represented 
in Figure 1, by moving from HZ to AA, 
the world price material equivalent ofaunit 
of output. Since no factor-price changes 
are induced by the tariff removal, the 
relevant factor-price line becomes AD’, 
which is parallel to HD. This means, of 
course, that the industry must go out of 
business upon removal of its tariff protec- 
tion, since it would then find it impossible 
to cover unit costs of production. 


Case 2 


Next, consider the case of a small in- 
dustry such as in Case 1. However, the 
policy change contemplated is a revamping 
of the entire, or a substantial portion of 
the tariff structure. This will then mean 
that relative factor-material prices will be 
altered. (See Section III.) Suppose that 
along with the aggregate tariff changes, the 
tariff for our industry is removed. Then, 
as in Case 1, we move down from HH to 
AA. Factor-material price changes, how- 
ever, could be in either direction, i.e., the 
domestic factor could become dearer or 
cheaper. In Figure 1, AF represents an in- 
crease in the price of domestic factor, B. 
Given the usual convexity properties of the 
isoquant, for the industry to be viable 
under the new tariff policy, the domestic 
factor has to be sufficiently cheaper. The 
price line AC, for instance, satisfies this re- 
quirement with equilibrium point g being 
attained. The line AZ, though representing 
a cheapening of the domestic factor, does 
not allow unit costs to be covered. A 
fortiori, price line AF indicates nonvia- 
bility without protection. 


Therefore, in Case 2, with a small in- 
dustry faced with a significant policy 
change, it is possible for the industry to be 
economically viable without protection, even 
though it displays measured negative value- 
added in terms of world prices. 


Case 3 


A third possible case is that of an in- 
dustry which is significant enough such 
that a change in its rate of protection will 
generate some relative material factor- 
price change. A reduction of protection to 
this industry, with no changes in rates of 
protection in other industries, will lead to 
a contraction of the industry, decreasing 
its demand for the domestic factor. The 
industry will continue functioning so long 
as the domestic factor becomes sufficiently 
cheap to allow the industry to cover unit 
costs, e.g. point g in Figure 1. 


Case 4 


Next, consider the general version of 
Case 3 where the industry is big enough to 
affect domestic factor prices but such re- 
percussions depend on changes in the rates 
of protection in other industries as well. 

Again, in this case, as for Case 2, (with 
the exception that the factor intensity of 
the industry in Case 4 is relevant to factor- 
price changes), the domestic factor may 
become cheaper or dearer when the policy 
change of, say, removing the industry’s 
tariff protection, is instituted. The relevant 
material factor price line may be AF, AE, 
or AC. AF and A E represent nonviability, 
as in Case 2. However, if the price line is 
AC, with equilibrium point g, the industry 
will continue functioning.® 

What about those industries displaying 
positive value-added in world prices? Our 
analysis suggests that analogous consider- 
ations apply. Just as measured negative 
value-added in world prices should create 


* The analysis can be extended to cover questions of 
tariff redundancy, unimputed surplus, and a tariff on 
material imports without altering the conclusions. 
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no undue presumption of the industry 
being nonviable under world prices (except 
for Case 1), measured positive value-added 
in world prices should not create a presump- 
tion of viability under world prices, either 
(Case 1 not excepted). It is easily seen that 
for Case 1, measured positive value-added 
in world prices is no guarantee of viability 
under world prices—only when the point 
d coincides with the point g will the in- 
dustry continue functioning under world 
prices. But, this will happen only tf the tart ff 
was completely redundant tmtially. Thus, 
for all practical purposes, and in the ab- 
sence of technological change, all industries 
under Case 1 are nonviable when individual 
tariff protection is removed. 

The analysis of measured positive value- 
added in world prices under Cases 2, 3 and 
4 is analogous to the analysis of negative 
value-added, i.e. the industry may or may 
not be viable under world prices, no matter 
whether measured value-added in terms of 
world prices is positive or negative. 


Il. A Speciali Case: Leontief Technology 


Up to now, we have assumed a variable- 
input technology. What about a Leontief 
technology, which excludes substitution 
between inputs? It can easily be shown 
that (i) all industries with measured neg- 
ative value-added in world prices will be 
nonviable under world prices, for all four 
cases of Section I; (ii) all industries with 
measured positive value-added in world 
prices will be nonviable without individual 
tariff-protection (Case 1) except in the tri- 
vial case of complete tariff redundancy or 
unimputed monopoly gains; and (ili) in 
Cases 2, 3, and 4, all industries with mea- 
sured positive value-added may, or may 
not, be viable under world prices, depend- 
ing on relative material-factor prices, as in 
the case of variable input technology. 

Thus the Leotief technology case ap- 
pears as a special case of our earlier anal- 
ysis. We may note that it is this special 
case which, implicitly for the most part, 


underlies much of the discussion on neg- 
ative value-added. The natural question 
arises: how appropriate or inappropriate is 
the assumption of a fixed coefficient tech- 
nology? The proper response to this is, that 
it is an empirical question, and that to pro- 
ceed to policy measures solely on an as- 
sumption may be highly misleading. In- 
deed, one can argue plausibly that the high 
incidence (see Soligo and Stern) of mea- 
sured negative value-added in world prices 
creates a good presumption of a variable 
input technology unless, of course, all such 
industries did not exist prior to the intro- 
duction of the tariff structure.’ The argu- 
ment is self-evident: if the industries ex- 
isted, i.e. were viable, in the pre-tariff 
situation, then negative value-added in 
world prices cannot occur in the post-tariff 
situation if no factor substitution is al- 
lowed and if, of course, no technical retro- 
gression. occurs. 

It seems much more satisfactory, there- 
fore, to treat the Leontief technology case 
as no more than a special case and to rest 
the analysis® on the safer ground of some 
variability in factor substitution. 


HI. Factor Price Adjustments 


In the discussion of Cases 2, 3, and 4 in 
the preceding sections, one of the key ele- 
ments was the behavior of the relative 
price of materials to domestic factors in 
going from one tariff policy to another. 
This question is ignored or else treated in 
partial equilibrium terms in the literature 
on value-added and on the theory of effec- 
tive protection. 

To highlight the nature of the problem 
we are dealing with, consider the following 


7 Note that this argument applies only to Cases 2, 3, 
and 4 where factor price adjustments are admitted. 

As a referee pointed out, this proposition will be dif- 
ficult to test in less developed countries where many 
industries come into being after protection is granted. 

3 Í have extended the analysis to cover situations of 
nonconstant returns to scale, monopoly, factor market 
distortions, and learning effects, but space limitations 
prohibit their inclusion here. 
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simple model with two sectors; an import- 
able dependent on labor and an imported 
input, and an exportable dependent on 
labor, imported input (material), as well as 
on a fixed factor, G. The introduction of the 
fixed factor is to prevent complete speciali- 
zation since labor is the only other pri- 
mary factor. We abstract from problems of 
tariff redundancy, monopoly, nonconstant 
returns to scale, and factor market dis- 
tortions. 
Let 


Zı = Zı(Lı, My) importable 
Zz = Za(La, G, Mx) exportable 
Setting unit cost equal to price: 
MLW + GinPm = Pi 
GarW + GomPm + Git = Pa 


(7) 


(8) 


where a; = amount of input j used per unit 
of output t. 

Totally differentiating (8), dividing 
through by the respective output price, 
and letting 


dP a i= 1,2; 
P, = —— and Gt. . 
1 P; j=l, g,m, 
as À = W, Pa,1; 
åy = — 
ayy 


In general, the ^ denotes proportionate 
change. 
We get: 
Cir® + Cindin + CinPa + Cindim = Pi 
(9) Cart) + Carden t+ Cana + Contam 
Cao? + Caphag = P: 


A necessary cost minimizing condition is: 
wade, + Padam + rds = 0 


which become, in terms of Ca, factor shares 
in unit costs: 


Ciri + Cindim = 0 


(10) 
Carba + Comdam + Cagdag = 0 


Therefore, (9) becomes: 


Cir a Caa S P 1 
Cor + ConPa + Cah = P: 


Now consider a differential tariff struc- 
ture such as we examined in our earlier 
discussion, with a tariff on the final im- 
portable and no tariff on the intermediate 
good or exports, ie. fy>0, P= P.=0. 

From equation (11) we get immediately: 


(11) 


(12) D= —>0 


Since the denominator is the share of 
labor in unit cost of production of the final 
importable, it is necessarily less than one. 
Hence the wage rate rises more than pro- 
portionately when a tariff is imposed on 
the final importable. Conversely, going 
from a tariff situation to one of free trade, 
the wage rate will fall more than propor- 
tionately. Since P,, the material price is 
fixed, this means that if the final import- 
able industry does not operate on a Leon- 
tief technology, it may well display nega- 
tive value-added in world prices but yet 
may be viable when allowed to adjust to 
world prices. 

In terms of a more general model where 
both final goods industries depend on two 
domestic factors, say, capital and labor, as 
well as on imported material, wages and 
rents move in opposite direction, depend- 
ing on capital-labor ratios. (A. H. H. Tan, 
1969a.) Thus there is doth substitution 
towards and away from material input. 
Nevertheless, in terms of our value-added 
measure, the critical point is that the two- 
way substitution is not exactly offsetting, 
i.e., we would observe (in a non-Leontief 
technology), a net substitution either away 
from or towards material input. The impli- 
cation of this is that industries displaying 
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either positive or negative value-added 
may be viable under free trade if the net 
substitution is towards the domestic 
factors. If, instead, the net substitution is 
towards material inputs, then, in the 
absence of tariff redundancy or monopoly, 
the industries would go out of existence 
under free trade. 


IV. EP Rates and Maximum Factor Rewards 


The frst claim of EP theory, that it 
provides a measure of the maximum pro- 
portionate increase in factor rewards 
permitted by a tariff structure, as com- 
pared to a free trade regime, can be readily 
disposed of. In the frst place, the theory 
does not apply to cases where industries 
are viable in the tarif situation but not in 
the pre-tariff situation. However, even 
when industries are viable in both situa- 
tions, there are difficulties. 

Consider Case 1 of Section I: quite 
clearly, according protection solely to a 
small industry cannot affect the remunera- 
tion to domestic factors. What is likely to 
happen is either unimputed gains to the 
entrepreneur, who may or may not be con- 
sidered a domestic factor, or the tariff is re- 
dundant. 

What about Case 2 of a small industry, 
which is confronted with a broadly similar 
differential structure of protection across 
many such industries? The effect on do- 
mestic factor rewards must be analyzed 
from a general equilibrium vantage-point. 
The EP interpretation is clearly invalid for 
this case since, to a small industry, factor 
prices are given. 

The EP interpretation fits our Case 3, 
the large industry case, 1f no tarif changes 
elsewhere are being considered. However, 
the latter is clearly not the premise of EP 
theory since more than one EP rate is 
considered. It is clear that EP theory 
deals with our Case 4, the large industry 
case with simultaneous changes in tariffs in 
many industries, but in partial equilibrium 


terms. From a purely partial equilibrium 
standpoint, in order to attract additional 
resources, the industry must offer increas- 
ing factor prices. We note that EP theory 
implicitly imputes all the increase in 
product price (due to protection) to the 
return on the domestic factor(s). 


V. EP Rates and Resource Allocation 


The second goal of ÆP theory is to in- 
dicate the resource-allocative effects of a 
tariff structure. The measured rates are 
ordered on a scale through zero: 

... {f four activities producing traded 

goods can be ordered along a scale A, B, 

C, D, in ascending order of effective 

rates, we can say that output of A must 

fall and of D must rise and that resources 

will be pulled from A to B and from A 

and B to C; but without more precise 

information about production-substitu- 
tion elasticities, we cannot say whether 
the outputs of B and C will rise or fall. 

[Corden 1966, p. 224] 


The quotation above indicates that only 
the ranking of EP rates matter and that 
resources will move from sectors with lower 
EP rates to those with higher, since EP 
rates are interpreted to represent increases 
in the rates of remuneration to domestic 
factors. We shall demonstrate below that 
EP rates predict only a particular direc- 
tion of resource flows whereas general 
equilibrium analysis, with variable input 
coefficients, indicates that flows contrary 
to EP prediction are possible. Two ex- 
amples are provided: one, where there is 
a uniform tariff (subsidy) on final goods; 
and two, where one final sector has a 
higher nominal tariff than the other and 
there is no tariff on material imports. As 
will become apparent, the crux of the 
matter is that EP rates depend zot only on 
nominal tariffs but also on value-added. 
The latter is a function of technology as 
well as relative output-input prices. 

Consider again the simple model of 
Section III above. We shall present two 
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cases to show the ambiguity of EP theory. 
In Case A, the tariff on the final import- 
able is equal to the subsidy on the ex- 
portable. In Case B, the tariff on the final 
importable is less than the export subsidy. 
There is no tariff on material imports in 
either case. 


Case A 


Under a uniform tariff and subsidy on 
the final goods, 


Ê, = Ê; and P, = 0. 


From equation (11) we get, again, that 
wages increase as in equation (12). 

The rental on the fixed factor, (G), may, 
however increase or decrease: 

From equations (11) and (12), 


Pi(Cir a Car) 


(13) P = 
Cag iz 


20 asCy 2 Coy 


To return to the mainstream of the 
discussion, we look next at factor endow- 
ment. 


41421 + haa = L 
Orgla i G 


Totally differentiating equation (14) and 
converting to proportionate terms, letting 


(14) 


F 4ijZi fraction of supply of factor 
j >, ayZı jusedin sector i 
í 
and noting 
2 P y = 1, 
{ 
we get: 


(15) Fırlı + Findiz + Forde, + Fare = 0 
and 
Ful: zg F 3gô29 = 0 


23 TO oma be, 


Next consider the production function 
Z:, from equation (7). By the linear 
homogeneity property, we can write: 


G o 
Hence 
E E 
dog G G 
Totally differentiating, 


ao t= onpa (E) tra (E) 


We know the partial derivatives, being 
marginal physical products, are positive, 
1.€. for, fom > 0. However, the total deriva- 
tives, d(L2/G) and d(M;/G), are dependent 
on relative input prices, Pm, r, and w. 
Pa is fixed; we know w always rises (equa- 
tion (12)) but r may rise or fall (equation 
(13)). In addition, in a three-input world, 
two of the inputs can be complements. 
Hence, in general, the two total deriva- 
tives on the right-hand side of (16) may 
take either sign. Therefore 4, may take 
either sign. Returning to equation (15) we 
therefore see that Z, may rise or fall, i.e. 
output of sector 2 may increase or diminish 
under a uniform tariff subsidy on final out- 
puts. 

Now let us look at what EP theory has 
to say. Suppose value-added in sector 2 
exceeds that in sector 1. Then, since EP 
rates are given by: 

t; 
(17) T= we 
where #;=nominal tariff (subsidy) on 
sector $, it follows that W;* = equilibrium 
value-added in world prices in sector 4, 

This implies 71> 7:3, HP rate of sector 1 
exceeds HP rate of sector 2 even though 
both enjoy a uniform tariff/subsidy. Ac- 
cording to Corden, therefore, resources will 
flow from sector 2 to sector 1. But we have 
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seen that this is not necessarily the case in 
general equilibrium with input substitu- 
tion. The Corden approach? totally ignores 
the general equilibrium role of matertal im- 
ports, factor-matertal substitution, and has no 
resource availabilty constrains. 


Case B 


For the second case, let h <h, i.e. let the 
export subsidy exceed the final import 
tariff. Then P,>P,. The wage-rate, w, 
rises as before (equation (12)). However, 
the rental, (r), on the fixed factor, (G) is 
now given by: 


C —C 
oa Ps or Py >0 
(18) CirC ry 

as CirÊ: Z CarP, 


Again, r can either rise or fall. The same 
arguments in Case A apply, 1e. sector 2 
may either expand or contract. 

Even though h<h, EP rates may be 
such that 7;>T, as in Case A, if value- 
added in sector 2 exceeds that in sector 1 
sufficiently. Again, HP theory predicts a 
particular flow of resources, from sector 2 to 
sector 1, when the reverse flow is possible 
in general equilibrium and variable input 
proportions. 
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A Geometric Treatment of Averch- 
Johnson’s Behavior of 
the Firm Model 


By E. E. Zayac* 


The Averch-Johnson model of the 
regulated firm is now well-known, as is 
their conclusion that a profit-maximizing 
firm, regulated on fair rate of return, 
“operates inefficiently in the sense that 
(social) cost is not minimized at the output 
it selects,” and, that “the firm adjusts to 
the [regulatory] constraint by substituting 
capital for the cooperating. factor [labor].”’ 
This result has been named the “AJ 
effect,” has been widely quoted, and has 
spawned a growing literature (see refer- 
ences to Bailey and Malone, Kahn, Klevo- 
rick, Trebing, and Westfield). It has also 
raised a fundamental issue: Regulation 
based on an objective of fair return may in 
fact be driving regulated firms to socially 
undesirable operations. 

Unfortunately, Averch and Johnson 
carried out their analysis using the rather 
abstract tools of nonlinear programming 
and the Kuhn-Tucker theorem. Its de- 
tailed understanding has thereby been 
denied a large number of persons concerned 
with regulation to whom those tools are 
foreign and uncomfortable. This had led, in 
particular, to some misunderstanding about 
the relationship of their result to the 
general overcapitalization issue. ‘“‘Over- 
capitalization” is used in regulation to 


* The author is head of the economic analysis and 
graphics research department of the Bell Telephone 
Laboratories, Inc. He is indebted to W. J. Baumol, O. 
Eckstein, D. A. Kendrick, and F. W. Sinden for helpful 
comments on earlier drafts of this paper. The views 
presented here are solely those of the author and in no 
way express the opinions of the Bell Telephone Lab- 
oratories or of the American Telephone and Telegraph 
Company. 
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refer to several phenomena. Some exam- 
ples are: inclusion of items in the rate base 
whose classification as capital investment 
is debatable (“‘inflating’ or “padding” 
the rate base); addition of useless or idle 
plant (also called rate base inflating or 
padding) ; addition of plant at a rate faster 
than called for by an optimum investment 
strategy. The excessive substitution of 
productive capital for labor discussed by 
Averch and Johnson is a still different 
form of overcapitalization. Recent writ- 
ings on regulation often confuse the various 
forms and give the impression that the 
Averch-Jobnson paper has mathematically 
demonstrated a tendency of regulated 
firms toward all forms of overcapitaliza- 
tion (see papers edited by H. M. Trebing). 

To clarify issues, a simple geometric 
analysis of the AJ model is given which 
uses no advanced mathematics. It is hoped 
that it will help show precisely what the 
model does ‘and does not imply. The geo- 
metric analysis is followed by a discussion 
of the AJ result as descriptive economics. 
First, the behavior of the firm and its 
regulators is examined. With regulatory 
lag taken into account, the profit maxi- 
mizing firm’s best strategy is not clear; it 
may be to operate with minimum-cost 
inputs rather than the overly-capital 
intensive inputs implied by the AJ effect. 
Second, profit maximization is replaced by 
maximization of stockholders’ rate of re- 
turn (return to equity capital), another 
and perhaps more tenable model of man- 
agement’s objective. Here it is found that, 
without further assumptions on manage- 
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ment behavior, the firm is not driven to a 
unique capital-labor mix. Two further 
plausible patterns of management be- 
havior are assumed. One again leads to 
minimum-cost inputs, the other to overly- 
labor intensive inputs. Third, an attempt 
is made to model the effect of the labor 
constraints to which firms are subject. The 
result is a model which is symmetric to the 
original AJ model, with the profit-maxi- 
mizing firm tending toward overintensive 
labor use. Finally, rate base expansion by 
acquisition of nonproductive capital is 
examined geometrically to show how it 
differs from the AJ effect. 


I. The Averch-Johnson Model and Tis 
Geometric Solution 


Consider a firm producing a single good, 
g, with two factor inputs, K (capital) and 
L (labor). Its output g is given by a pro- 
duction function, g=q(K, L) with the 
price of g given by the inverse demand 
function, p= p(qg). The firm’s per unit costs 
of capital and labor are given by + and w so 
that its total costs are 1K-++wZ and its 
profit, m, is 


(1) a= pq — (iK + wL). 


Since p and g depend on K and L, the 
profit, r, also depends only on K and L. 
In a K, L, x coordinate system, the func- 
tion r=r(K, L) can be visualized as a 
surface, the “profit hill,” spanning the 
K, L plane (Figure 1). It is assumed that 
for each K, L there is a single value of r, 
that the profit hill has a single peak, and 
that the surface continually falls away 
from the peak, so that the peak is the only 
point which is tangent to a horizontal 
plane.! 


1 Similar assumptions are implicit in an analytic 
derivation of the AJ result. For example, multiple peaks 
lead to the possibility of multiple values of the Lagrange 
multiplier. These correspond to multiple, local con- 
strained profit maxima, or minima. Such mathematical 
complications obscure the economic issues, and, as in the 
AJ paper, are avoided here. 


Regulation may limit the firm so that it 
cannot operate at the very top of the profit 
bill. To model regulation, Averch and 
Johnson neglect depreciation and take K, 
the amount of capital the firm uses, to be 
its rate base. The money earned to be 
applied to the rental of capital is revenue 
minus labor expense: pg— wL. This divided 
by the rate base gives the rate of return to 
capital. Regulation requires that this rate 
be no greater than a fair rate of return, f. 
Thus, symbolically, the AJ model of the 
regulatory constraint is 


pg — wh 
(2) fe ae 


lA 
‘oy 


It is more convenient to rearrange (2) 
by multiplying by K and to use equation 
(1) to get 


(3) wr<(f—4k. 


Averch and Johnson assume that the 
allowed rate of return f is greater than the 
average cost of capital 7. The regulated 
firm is then allowed a positive (excess) 
profit, but by the constraint (3) this must 
be no greater than the product of the ex- 
cess rate of return, (f—7), and the rate 
base K. 

The constraint r <(f—1)K requires that 
the firm operate below or on the plane 
n=(f—i)K in the K, L, x coordinate sys- 
tem. This plane can be visualized as a door 
hinged on the Z-axis and swung upward 
from the K, L plane. The greater the value 
of the fair rate of return f, the higher the 
constraint plane is swung above the K, L 
plane (Figure 1). 

In the case of interest, the constraint 
plane slices a prohibited bump off the top 
of the profit hill. The facts of demand and 


- production put the firm on the profit hill 


but, except for uninterestingly high fs, the 
constraint plane keeps the firm from 
attaining the hill’s top. At the same time, 
the point of highest profit on or below the 
constraint plane is obvious. Because the 
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MAXIMUM PROFIT 
POINT 


CONSTRAINT 
PLANE 


FIGURE 1 
Profit Hill and Constraint Plane 


constraint plane is hinged on the L-axis, 
maximum profit occurs at the point of 
maximum K along the intersection of the 
constraint plane and the profit hill (Figure 
1). 
To complete the analysis of the AJ 
model, it remains to be shown that at the 
Kmax point, the firm will operate inefh- 
ciently with overintensive capital utiliza- 
tion. For a fixed output (along an iso- 


quant), efficient operation occurs at that. 


allocation of capital and labor resources 
which results in minimum cost of produc- 
tion. Likewise, since revenue is fixed along 
an isoquant, the efficient point represents 
maximum profit to the firm along that 
isoquant. The mex point at the top of the 
profit hill (Figure 1) is the maximum of all 
fixed-output profit maxima, and hence lies 
on the locus of efficient points (expansion 
path). Furthermore, in the simple case 
considered here of a profit hill which has a 
single peak and which is nowhere tangent 
to a horizontal plane, the fixed-output 
profit maxima continually decrease as one 
moves away from wmex in either direction 


along the locus of efficient points. 
Consider then the projection onto the 
K, L plane of the intersection of the con- 
straint plane and the profit hill (Figure 2). 
This will be called the constraint curve. It 
encloses the region beneath the prohibited 
bump (shown shaded in Figure 2)?. If 
the firm operates within the shaded region, 
it violates the regulatory constraint, while 
operation at the Kma: point results in 
maximum profit under regulation. The 
isoquant through K,,,x cannot intersect the 
locus of efficient points outside of the 
constraint curve, as at point P in Figure 2 
(a). For then, since Tmax is inside the con- 
straint curve, the point P’ at the intersec- 
tion of the locus of efficient points and the 
constraint curve would lie between fmax 
and P (Figure 2(a)). Inasmuch as profit 
continuously decreases along the efficient 
point locus away from mus, profit at P’ 


*The constraint curve need not be teardrop shaped 
as shown. It may, for example, be heart shaped, 
with the point of the heart at the origin, or kidney 
shaped. The particular shape does not affect the con- 
clusions. 
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FIGURE 2 


(a) Impossible Location, Outside the Constraint Curve, of the Efficient Point P for the Isoquant Through Kmax 
(b) Only Possible Location of P, Inside the Constraint Curve 


would be greater than at P, and hence still 
greater than at Kmax. But this would con- 
tradict the fact that Kmax is the maximum 
profit point along the constraint curve. 
Likewise, coincidence of the Kmax and 
efficient points can also be ruled out. Profit 
is a Maximum at Kmax as one traverses the 
constraint curve and at the efficient point 
as one traverses an isoquant. Hence, if the 
two coincide, profit is a maximum along 
two directions through the point of coin- 
cidence. This implies that the coincident 
point is tangent to a horizontal plane, 
which by the original assumption occurs 
only at the profit hill’s peak. In other 
terms, Kmax will also be an efficient point 
only when the constraint plane slices 
through the top of the profit hill. 

Hence, the efficient point for the output 
curve passing througn Kmax must be inside 
the constraint curve as in Figure 2(b). To 
maximize profit under regulation, the firm 
should operate at point Kmax in Figure 
2(b). But the same amount of output could 
be obtained at lower cost if the firm were 
to move to efficient point P in Figure 2(b). 
Since a higher-than-necessary cost to the 
firm means the inefficient use of resources, 
society is the loser (so is the firm because 
it could increase its profits by moving to 


P). Fair rate of return regulation thus 
would appear to drive the profit-maximiz- 
ing firm to an operating point which is 
undesirable to society. This, then, is the 
oft-quoted AJ result, obtained originally 
by the application of the Kuhn-Tucker 
theorem rather than by the geometric 
arguments given here. 


II. Assumptions About the Behanor of the 
Firm and Its Regulators 


A key assumption in the Averch-John- 
son model is that regulation results in an 
allowed rate of return, f, which exceeds the 
cost of capital, +. If the regulators succeed 
in setting f=1, then the firm’s profits are 
at best zero (the constraint plane is hori- 
zontal); there is no question of maximizing 
excess profit under constraint and no AJ 
effect. But aside from this key assumption, 
the Averch-Johnson analysis also rests on 
the usual assumptions of the classic theory 
of the firm—perfect knowledge of markets 
and production, profit maximization, and 
operation at a static equilibrium. In addi- 
tion, the analysis implicitly assumes a 
behavior of both the firm and its regula- 
tors which will allow the firm to operate at 
the Kmax point. Since, to some extent, 
these assumptions are violated in the real 
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world, it is instructive to consider situa- 
tions where some of them do not hold. 

Perhaps most critical are the assump- 
tions of a static equilibrium and the as- 
sumption that the profit maximizing firm 
will have enough information to operate at 
the Kmax point. For example, good en- 
gineering may allow the firm to operate 
with close to minimum cost technology. 
On the other hand, demand information is 
generally difficult and expensive to obtain 
and uncertain, thereby making difficult 
the determination of the shape of the profit 
hill. To ilustrate the difficulties of deciding 
how the firm will act in the face of these as 
well as dynamic factors, let us consider two 
possible strategies for the profit maximiz- 
ing firm: 


Strategy I 


The firm constantly strives to operate at 
lowest costs. 

In following Strategy I, the firm always 
operates somewhere on the locus of effi- 
clent points, and the capital overinten- 
siveness of the AJ effect does not occur. If 
it were at an efficient point, say P, in 
Figure 3, which violated the regulatory 
constraint, it would presumably incur a 
price cut. Successive price cuts would fi- 
nally put the firm at Py;,,.; in Figure 3, the 
efficient point of minimum price and 
maximum output in the area enclosed by 
the constraint curve. 

Vertical lines, K= constant, are lines of 
constant w in the constraint plane, r= 
({—2)K. Hence, profits everywhere along 
the heavy arc of the constraint curve in 
Figure 3 are higher than at Pima. For the 
long term, a strategy that gets the firm, if 
not to Kmax, at least to this arc, might be 
preferable. But to get to Kmax, the firm 
must either have knowledge of demand in 
order to determine the profit hill and the 
Kmax point, or it must follow a procedure, 
as in Strategy I, that searches out Kmax. 


Since the former has been assumed difficult 
and uncertain, let us consider the latter 
possibility in a Strategy II. 


Strategy II 


After a price and corresponding output 
level have been established, the firm ad- 
justs its K, Z mix so as to earn just the 
allowed rate of return. That is, if the firm 
is at Pı in Figure 3, it moves along the 
constant output curve to C;, at the inter- 
section with the constraint curve. Now it 
asks for a small price decrease and adjusts 
K, L to put itself at the intersection C3 in 
Figure 3. If the profit at Cs is higher than 
at Cı, it asks for another small price de- 
crease, and so on until a price decrease is 
followed by a profit decrease (which may 
occur after the first step). By this process, 
the firm is assured of operating somewhere 
along the favorable arc, where profits 
exceed those at Pring, and if it moves with 
small steps, it will operate very near to 
Rives 

Thus, Strategy II searches out the 
Kmar point. But which strategy, I or II, 
yields the higher profit? Clearly this de- 
pends on timing factors that have not been 
considered. In Strategy I, the total profits 
in the move from P, to Pima: depend on the 
duration of lags between attainment of 
excess rates of return and corrective action 
(regulatory lag). Likewise, in Strategy IT, 
profits summed over time depend on the 
size and timing of the steps from Cı to 
Kamas- Furthermore, it is not clear that 
Strategy II is preferable for the long term. 
The time necessary to get clear market 
response and the regulatory approval 
required to settle on the size of the cor- 
rective step might be of the order of 
months or even years in both Strategies I 
and II—-time during which technology and 
market changes can cause radical shifts in 
both Piina and Kmsx. Hence, the dynamic 
factors and imperfect information appear 
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Possible Operating Points for the Firm 


to make it difficult to say a priori what the 
firm’s strategy for optimum profits ought 
to be. Likewise, without empirical studies, 
they would appear to make it difficult to 
assess the point of the K, L diagram at 
which the firm is to be found and the 
magnitude of the AJ effect. 


IHI. Maxtmizaiton of Rate-of-Return to 
Equity Instead of Profit 


Averch and Johnson assume that the 
firm wishes to maximize total profit. Sup- 
pose instead that the goal of the firm’s 
managers is to reward the owners (stock- 
holders), that is, to maximize net return 
per dollar of stockholder investment. 

Assume that a fraction fa of the firm’s 
capital K is debt and a fraction f, is stock- 
holder’s equity (Je+f.= 1), and that these 
have constant values.4 Then the rate of 


37 A composite management objective function is con- 
sidered in Bailey and Malone. 

t Financial strategy with respect to debt ratio is an 
involved issue, with opinions ranging from the Miller- 
Modigliani thesis that debt ratio has negligible effect 
on stockholder behavior to the belief that there is an 
optimum value of fp. This controversy will not be dealt 
with here; it is simply observed that it is common for a 
public utility’s debt ratio to be relatively constant over 
time. 


return to stockholder equity, fe is 
(4) SPETTO wa 
JK 


where ta is the bond rate, and faK and 
f.K represent the amounts of debt and 
equity capital respectively. As before, the 
regulatory constraint is 
pg — wL 
5 AEE 
(5) za <f 
The managers’ problem now is to maximize 
r„ as given by (4), subject to the con- 
straint (5). 
The solution is apparent if equation (4) 
is rearranged: 
il 


H Aea Oof 


By equation (6), r. increases with an in- 
crease in the bracketed term (rate of 
return to total capital), which is just the 
left-hand side of (5). Hence, the managers’ 
solution is to operate the firm with return 
on total capital at its maximum allowed 
value, f. 

To obtain a geometric interpretation, it 
is again convenient to rearrange the ex- 
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Solution for the Case of Maximum Rate of Return to Equity. 


pression for the rate of return to total 
capital r=(pqg—wL)/K into the form: 


x= (r —4)K. 


The locus of K, L values corresponding to 
both constant r, and r is thus again given 
by the intersection of a plane hinged on the 
L-axis and the profit hill. At the maximum 
allowable rate to return to equity (or to 
total capital), r=f and this plane simply 
corresponds to the constraint plane. 

However, it is important to note that in 
contrast to the profit maximizer, the rate 
of return maximizer is indifferent as to 
where he operates along the intersection of 
the plane r=(r—7)K and the profit hill 
(or, in terms of Figure 4, as to where he 
operates along the constraint curve). All 
(K, L) input combinations which yield the 
maximum rate of return allowed by law are 
equally attractive. 


Faced with this indifference, one looks 
for other criteria which will lead the firm to 
pick unique K and L values. Two plausi- 
ble criteria are the following: 


(1) The firm will try to operate at a point 
where cost is minimized for the 
amount of output. In this case, the 
operating point must be an efficient 
point. Since the firm also desires to 
operate on the constraint curve, at 
maximum allowed rẹ, the operating 
point will be at the intersection of the 
locus of efficient points and the con- 
straint curve (point A, Figure 4). 

(2) The firm will try to maximize output. 
It will then operate at point B in 
Figure 4, on the isoquant which is 
tangent to the constraint curve. It is 
easily shown that at point B the 
constraint curve and the isoquant are 
both tangent to a level line of fA+ wL. 
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With f>1, level lines of fK-+-wL are 
steeper than those of :K-++wZ (Figure 
4). Thus, at B, the firm is under- 
capitalized for its production level, and 
the effect is the opposite of the AJ 
effect. 


IV. Labor Constraint 


_ The modern utility operates under con- 
straints other than rate of return regula- 
tion, e.g., regulation on quality of service 
and maintenance of safety standards. 
Dealings with labor are a source of impor- 
tant additional constraints, although these 
are less direct than regulation and more 
sporadic. A simple model of this constraint 
is the following: Assume the firm’s labor 
force will strike if the money available for 
wages, pg—-tK, rises above a threshold 
value. That is, the firm could pay a rate of 
w, given by pg—iK = 4L; a strike will oc- 
cur if % rises above a value #*. Hence the 
firm is bound by 


pg — iK < @*L. 


Likewise, it is pressured to keep wages at 
w to avoid inflation. Subject to these con- 
straints, it is assumed that the firm wishes 
to maximize profit, r. 

This model is exactly the original AJ 
model, but with the roles of capital and 
labor reversed. Again, leaving dynamic 
factors aside, the firm’s solution is ob- 
vious. It operates at the point of maximum 
labor input along the constraint curve 
formed by the intersection of the profit hill 
and the plane ~=(#*—w)L. In this case, 
it operates inefficiently with overintensive 
labor rather than capital use. 


V. Addition of Nonproductive Plant 


An ancient allegation in regulation is 
that regulated firms will tend to “pad the 
rate base,” by adding useless plant in 
order to increase allowable earnings. The 
allegation is usually countered by the 


argument that the firm has little incentive 
to acquire useless capital when, for the 
same rental, it can obtain productive 
capital. 

The issue can be examined from the 
point of view of the theory of the firm as 
follows. Assume that an amount of non- 
productive capital K* is added to the 
plant to give a total capital of K+-K*.® The ` 
production function, g=q(K, L) now in- 
volves only productive capital, and profit 
is 


(1) «= p — wL- UK + KE”, 


since the firm must pay for A* even 
though it is useless. The regulatory con- 
straint becomes 


(8) aS — iE + E”). 


From (7) it is seen tbat the cost of the 
useless capital K* lowers the entire profit 
hill by the amount +K*, while by (8), the 
constraint plane is raised parallel to itself 
so that it cuts the K-axis at —K*. Geo- 
metrically, the situation is that shown in 
Figure 5. Comparison with Figure 1 shows 
that raising of the constraint plane is 
counteracted by the lowering of the profit 
hill, which corresponds to the classical al- 
legation and counterargument. 

However, the addition of useless capital 
cannot result in the profit maximum of 
Figure 5 being higher than that of Figure 1. 
For suppose the firm were operating at a 
constrained maximum with useless capital 
K* as in Figure 5. It could exchange K* 
for an equal amount of productive capital 
and at the same time reduce the labor 
factor so as to remain on the same iso- 
quant. In this move, the firm’s revenue and 
rate base would remain the same, but its 
labor expenses would be reduced, resulting 


t The idea of dividing total capital into useful and 
nonproductive portions for purposes of the modelling of 
rate base padding was first suggested by G. R. Faul- 
haber in an unpublished note. 
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in a proft increase and hence violation of 
the constraint. This would put the firm 
somewhere in the prohibited shaded region 
of Figures 2—4. It could then further move 
along the isoquant to the constraint curve 
by adding more productive capital and 
retiring more labor. But this move would 
expand its rate base and hence its profit 
would be higher than at the original, use- 
less-capital constrained maximum. Once 
on the constraint curve, the firm could 
realize a still higher constrained profit by 
moving to the Kms point. Hence, the 
constrained profit maximum of Figure 1, 
using only productive capital, is always 
higher than the constrained useless-capital 
profit maximum of Figure 5. 
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Migration, Unemployment and 
Development: A Two-Sector 
Analysis 


By Joas R. Harris AND MICHAEL P. Toparo* 


Throughout many less developed econ- 
omies of the world, especially those of 
tropical Africa, a curious economic phe- 
nomenon is presently taking place. Despite 
the existence of positive marginal products 
in agriculture and significant levels of ur- 
ban unemployment, rural-urban labor 
migration not only continues to exist, but 
indeed, appears to be accelerating. Con- 
ventional economic models with their 
singular dependence on the achievement of 
a full employment equilibrium through 
appropriate wage and price adjustments 
are hard put to provide rational behav- 
ioral explanations for these sizable and 
growing levels of urban unemployment in 
the absence of absolute labor redundancy 
in the economy as a whole. Moreover, this 
lack of an adequate analytical model to 
account for the unemployment phenome- 
non often leads to rather amorphous ex- 
planations such as the “bright lights” of 
the city acting as a magnet to lure peas- 
ants into urban areas. 

In this paper we shall diverge from the 
usual full employment, flexible wage-price 
models of economic analysis by formulat- 
ing a two-sector model of rural-urban 
migration which, among other things, 

recognizes the existence of a politically 

* The authors are assistant professor of economics, 
Massachusetts Institute of Technology and research 
fellow, Institute for Development Studies, University 
College, Nairobi, respectively. They would like to 
thank the Rockefeller Foundation for making possible 
their research on economic problems of East Africa. 
Peter Diamond, Richard Eckaus, Joseph Stiglitz, two 
anonymous referees, and the managing editor made 


valuable comments on a previous draft, The authors, of 
course, are responsible for remaining errors. 
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determined minimum urban wage at levels 
substantially higher than agricultural 
earnings.’ We shall then consider the effect 
of this parametric urban wage on the rural 
individual’s economic behavior when the 
assumption of no agricultural labor sur- 
plus is made, i.e., that the agricultural 
marginal product is always positive and 
inversely related to the size of the rural 
labor force.? The distinguishing feature of 
this model is that migration proceeds in 
response to urban-rural differences in 
expected earnings (defined below) with the 
urban employment rate acting as an equil- 
ibrating force on such migration.* We shall 
then use the overall model for the following 


purposes: 
1) to demonstrate that given this po- 


1 For some empirical evidence on the magnitude of 
these real earnings differentials in less developed 
economies, see Reynolds, Berg, Henderson, and Ghai. 

2 We do not make the special assumption of an agri- 
cultural labor surplus for the following reasons: Most 
available empirical evidence to date tends to cast 
doubt on the labor surplus argument in the context of 
those economies of Southeast Asia and Latin America 
where such a surplus would be most likely to exist (see 
Kao, Anschel, and Eicher). Moreover, few if any 
economists would seriously argue that general labor 
surplus exists in tropical Africa, the area to which this 
paper is most directly related. 

3 For a dynamic model of labor migration in which 
urban unemployment rates and expected incomes play 
a pivotal role in the migration process, see Todaro. How- 
ever, unlike the present model which attempts to view 
the migration process in context of aggregate and inter- 
sectoral welfare considerations, Todaro’s model was 
strictly concerned with the formulation of a positive 
theory of urban unemployment in developing nations. 
As such, it did not specifically consider the welfare of the 
rural sector, nor was it concerned with the broader 
issues of economic policy considered in the present 
paper. 
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litically determined high minimum wage, 
the continued existence of rural-urban 
migration in spite of substantial overt ur- 
ban unemployment represents an econom- 
ically rational choice on the part of the 
individual migrant; 

2) to show that economists’ standard 

policy prescription of generating urban 
-= employment opportunities through the use 
of “shadow prices” implemented by means 
of wage subsidies or direct government 
hiring will no? necessarily lead to a welfare 
improvement and may, in fact, exacerbate 
the problem of urban unemployment; 

3) to evaluate the welfare implications 
of alternative policies associated with 
various back-to-the-land programs when 
it is recognized that the standard remedy 
suggested by economic theory—namely, 
full wage flexibility—is for all practical 
purposes politically infeasible. Special 
attention will be given here to the impact 
of migration cum unemployment on the 
welfare of the rural sector as a whole which 
gives rise to intersectoral compensation 
requirements; and, finally, 

4) to argue that in the absence of wage 
flexibility, an optimal policy is, in fact, a 
“policy package” including both partial 
wage subsidies (or direct government em- 
ployment) and measures to restrict free 
migration. 


I. The Basic Model 


The basic model which we shall employ 
can be described as a two-sector internal 
trade model with unemployment. The two 
sectors are the permanent urban and the 
rural, For analytical purposes we shall 
distinguish between sectors from the point 
of view of production and income. The 
urban sector specializes in the production 
of a manufactured good, part of which is 
exported to the rural sector in exchange for 
agricultural goods. The rural sector has a 
choice of either using all available labor 
to produce a single agricultural good, some 


of which is exported to the urban sector, or 
using only part of its labor to produce this 
good while exporting the remaining labor 
to the urban sector in return for wages paid 
in the form of the manufactured good. We 
are thus assuming that the typical migrant 
retains his ties to the rural sector and, 
therefore, the income that he earns as an 
urban worker will be considered, from the 
standpoint of sectoral welfare, as accruing 
to the rural sector.‘ However, this assump- 
tion is not at all necessary for our demon- 
stration of the rationality of migration in 
the face of significant urban unemploy- 
ment. 

The crucial assumption to be made in 
our model is that rural-urban migration 
will continue so long as the expected urban 
real income at the margin exceeds real 
agricultural product—i.e., prospective rural 
migrants behave as maximizers of expected 
utility. For analytical purposes, we shall 
assume that the total urban labor force 
consists of a permanent urban proletariat 
without ties to the rural sector plus the 
available supply of rural migrants. From 
this combined pool or urban labor, we 
assume that a perlodic random job selection 
process exists whenever the number of 
available jobs is exceeded by the number of 
job seekers. Consequently, the expected 

‘In tropical Africa especially, this notion that mi- 
grants retain their ties to the rural sector is quite com- 
mon and manifested by the phenomenon of the ex- 
tended family system and the flow of remittances to 
rural relatives of large proportions of urban earnings. 
However, the reverse flow, Le., rural-urban monetary 
transfers is also quite common in cases where the 
migrant is temporarily unemployed and, therefore, must 
be supported by rural relatives, For an excellent dis- 
cussion of this phenomenon from a sociological point of 
view, see Gugler (pp. 475-78). 

* The qualitative conclusions of the model do not 
depend on the precise nature of the selection process. 
We have assumed random selection not merely for 
analytic convenience but also because it directly cor- 
responds to an appropriate dynamic construct developed 
in Todaro’s 1969 article. There it is shown that over 
time expected and actual earnings will converge to a 


positive number even though the rate of job creation is 
less than the rate of migration so that unemployment is 


increasing. 
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urban wage will be defined as equal to the 
fixed minimum wage (expressed in terms 
of manufactured goods) times the propor- 
tion of the urban labor force actually em- 
ployed (see equation (6)). Finally, we 
assume perfectly competitive behavior 
on the part of producers in both sectors 
with the further simplifying assumption 
that the price of the agricultural good 
(defined in terms of manufactured goods) 
is determined directly by the relative 
quantities of the two goods produced. 

Consider now the following formulation 
of the model. 


Agricultural Production Function: 


(1) Xa =N, L, Kd), g>0, og’ <0 


where, 


Xa is output of the agricultural good, 
Na is the rural labor used to produce 
this output, 
I is the fixed availability of land, 
Ka is the fixed capital stock, 
g is the derivative of g with respect of 
N a, its only variable factor. 


Manufacturing Production Function: 


(2) Xu = Nu, Ku), f’>0, # <0 
where 
Xy is the output of the manufactured 
good, 


N u is the total labor (urban and rural 
migrant) required to produce this 
output. 

Ku is fixed capital stock, and 

f’ is the derivative of f with respect to 
Nw, its only variable factor. 


It is interesting to note in this context that sociologist 
Gugler who has spent considerable time studying 
labor migration in Africa has recently concluded that 
rural-urban migration is essentially an economic 
phenomenon that can be portrayed as a “game of 
lottery” in which rural migrants come to the city fully 
aware that their chances of finding a job are low. How- 
ever, the great disparity between urban and rural wages 
makes the successful location of an urban salaried job so 
attractive that unskilled migrants are willing to take a 
chance (pp. 472-73). See also Hutton. 


Price Determination: 
D4 
(3) p= »(=*), p > 0 


where 


P, the price of the agricultural good in 
terms of the manufactured good, 
(i.e., the terms of trade) isa function ' 
of the relative outputs of agricultural 
and manufactured good when the 
latter serves as numeraire.® 


Agricultural Real Wage Determination: 
(4) Ws = Pg 


where 


Wa, the agricultural real wage, is equal 
to the value of labor’s marginal 
product in agriculture expressed in 
terms of the manufactured good. 


Manufacturing Real Wage: 
(5) Wau ft f’ = W u. 


The real wage in manufacturing, ex- 
pressed in terms of manufactured goods, is 
equated with the marginal product of 
labor in manufacturing because of profit 
maximization on the part of perfectly 
competitive producers. However, this wage 
is constrained to be greater than or equal 
to the fixed minimum urban wage. In our 
analysis, we shall be dealing only with 
cases in which f’ = Wy (i.e., there is never 
an excess demand for labor at the mini- 
mum wage). 


Urban Expected Wage: 
€ WuNu Nu 


6 Wy = ; 
(6) N. N. 








ë A sufficient, but not necessary, condition for this 
assumption is that all individuals in the economy have 
the same homothetic preference map. Again, the as- 
sumption is made for analytical convenience. The qual- 
itative conclusions of our analysis will remain unaf- 
fected under several plausible assumptions about distri- 
bution of income and tastes. 
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where the expected real wage in the urban 
sector, Wi, is equal to the real minimum 
wage Wy adjusted for the proportion of 
the total urban labor force (permanent 
urban plus migrants, denoted as NV,) ac- 
tually employed, Var/N.u.’ Only in the case 
of full employment in the urban sector 
(Nu= N4.) is the expected wage equal to 
the minimum wage (i.e., Wi= W u). 


Labor Endowment: 
(7) Na +- Na = Net+N, = N 


There is a labor constraint which states 
that the sum of workers actually employed 
in the agricultural sector (V4) plus the 
total urban labor force (Ny) must equal 
the sum of initial endowments of rural 
(Nr) and permanent urban (Ña) labor 
which in turn equals the total labor en- 
dowment (Ẹ). 


Equthbrium Condition: 


(8) Wa =W, 


Equation (8), an equilibrium condition, is 
derived from the hypothesis that migra- 
tion to the urban area is a positive func- 
tion of the urban-rural expected wage dif- 
ferential. This can be written formally as 


: WuNu 
0) Me (== z Pag), 


` 


XY >0, ¥(0) = 0 


where N, is a time derivative. Clearly then, 
migration will cease only when the ex- 
pected income differential is zero, the con- 


7 This assumes a very particular form of wage expec- 
tation, namely that the expected wage is equal to the 
average urban wage. Although this is a convenient 
expression to work with, we could be more general and 
make the expected wage some function of the average 
urban wage. Indeed, the only restrictions on such a func- 
tion that are necessary for our results are that, ceteris 
paribus, the expected wage varies directly with the 
minimum wage and inversely with the unemployment 
rate. 


dition posited in (8).8 It is important to 
note that this assumes that a migrant 
gives up only his marginal product.’ 

We thus have 8 equations in 8 unknowns 
X A; XM; Na, Nx, Wa, Wis Nu and P. 
Given the production functions and fixed 
minimum wage W x, it is possible to solve 
for sectoral employment, the equilibrium 
unemployment rate and, consequently, the 
equilibrium expected wage, relative out- 
put levels and terms of trade. Let us 
analyze how such an unemployment equi- 
librium can come about. 

The essence of our argument is that in 
many developing nations the existence of 
an institutionally determined urban min- 
imum wage at levels substantially higher 
than that which the free market would 
allow can, and usually does, lead to an 
equilibrium with considerable urban un- 
employment. In our model migration is a 
disequilibrium phenomenon. In equilibrium 
WuNu/Nu=Pq and migration ceases. 
(See Appendix I for proof that this equi- 
librium is stable.) Now we know from 
equation (5) that in the competitive urban 
manufacturing sector, Wu=/’. We also 
know from equation (7) that V—Nu=WN, 
and from equation (3) that P=p(Xa/ 


8 ¥(0) =0 is purely arbitrary. If, instead, we assume 
¥(a«) =0 where a can take on any value, migration will 
cease when the urban-rural expected wage differential 
is equal to a. None of the subsequent analysis is af- 
fected qualitatively by specifying a=0, Equation (8) 
would merely be written as W ata =W5. 

* Other assumptions could be made. Much of the 
literature has stressed that in peasant economies pro- 
ducers receive their average product which is higher 
than their marginal product. Indeed, this is at the heart 
of the well-known Lewis and Fei-Ranis models. How- 
ever, these models ignore the migration decision and 
seem to assume that migrants continue to receive their 
share of peasant production yet migrate only if jobs are 
actually available. In much of Africa it appears that 
migrants continue to receive income from land after 
migration and commonly hire Jabor to work on their 
farms in their absence. There is also a considerable 
group of landless individuals who work on farms for 
wages. Thus it would appear that our assumption is not 
unreasonable, The analysis could easily be modified to 
make earnings foregone equal to average product, how- 
ever, 
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Fie i. 


Xa). Therefore, we can rewrite our equi- 
librium condition (8) as 


f Nu 

(8) $ = p(Xu/Xa)g NIN, 0. 
Since Xa and X, are functions of N x and 
N a respectively, ® is an implicit function 
in Va and Nx which, for any stated min- 
imum wage, can be solved for the equi- 
librium combination of agricultural and 
manufacturing employment. From this 
solution the levels of urban unemployment 
and commodity outputs can also be de- 
termined. There will be a unique equi- 
librium associated with each possible value 
of the minimum wage, and the locus of 
these equilibria is plotted in Figure 1 as the 
line b=0 in Nu, Nu space. The line N4 


10 In Figure 1 we have assumed that 
aN 
dN u 


although this need not necessarily hold true. Dif- 
ferentiating (8°) partially with respect to N a we find that 


fg? eff 
g ter N-Na 


= — [Py /2x,] >0 


y = 


A 


+Nu=N in Figure 1 is the locus of full- 
employment points. 

Point Z is the only equilibrium full-em- 
ployment point in Figure 1 at which Vy 
workers would be employed in manu- 
facturing and N3 in agriculture. Points on 
the locus = 0 east of Z are infeasible and 
will not be considered further, while points 
to the west of Z are associated with min- 


which is unambiguously negative since g” <0 and p’>0, 
Differentiating (8’) partially with respect to Var we find 
that 





1 'N 
4 JNu > 





where 





is the wage elasticity of demand for labor and 
dP XM/XA 


G7 
Xa 
is the elasticity of the terms of trade with respect to a 
change in relative outputs. It follows, therefore that the 
slope of the locus of equilibria, dN4/dN w depends on 
the respective employment and price elasticities. 

A sufficient condition for by,, to be negative (making 
dNa/dNu positive) is for the wage elasticity of em- 
ployment to be less than one, a situation which recent 
empirical studies suggest is likely to exist (see Erickson, 
Harris and Todaro (1969), and Katz). However, even if 
niw exceeds unity, dN 4/dN w can still be positive pro- 
viding price elasticity is sufficiently high. The logic of 
these conditions is clear. If nz is less than one, a de- 
cline in the minimum wage will lower the urban wage 
bill even though employment and output increase. 
This causes the expected urban wage to decline thereby 
reducing the expected rural-urban earnings differential 
which gives rise to reverse migration and increased 
rural employment and output. If nzw exceeds unity, a 
fall in the minimum wage is accompanied by an in- 
creased urban wage bill and, hence, a higher expected 
urban wage. However, the expected rural-urban earn- 
ings differential can either increase or decrease in this 
case depending on the movement in terms of trade 
which raises the value of the marginal product in 
agriculture. For example, if nzw were 1.5 and the wage 
share of manufacturing output (f'Nu/Xu) were .50, 
then an agricultural price elasticity greater than 0.67 
would be sufficient to make dN a/d N u positive. 
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imum wages higher than the full-employ- 
ment wage. There is a monotonic mapping 
such that higher minimum wages are as- 
sociated with points on ®=0 lying farther 
to the west. Thus we can demonstrate that 
the setting of a minimum wage above the 
market-clearing level causes an economy to 
settle at a point such as H in Figure 1. At 
H, N'a workers are employed in agricul- 
ture, Ny in manufacturing, and Nu—-Ny 
workers are unemployed. It is evident that 
the minimum wage causes a loss of em- 
ployment and hence output in both sec- 
tors.4 

It is important to note that even though 
an equilibrium at point H represents a 
suboptimum situation for the economy as 
a whole, it does represent a rational, utility 
maximizing choice for individual rural mi- 
grants given the level of the minimum 
wage. 

One final point might be raised at this 
juncture. So far we have assumed that the 
urban minimum wage is fixed in terms of 
the manufactured good. What if, instead, 
the minimum wage were fixed in terms of 
the agricultural good? We would then 
substitute for equation (5): 


7 


(5’) Wu <= L > Wu. 


Substituting (4), (5’), and (6) into (8) we 
get the equilibrium relationship 


(11) Bohs (E)r 


= 


1 Tf dN4/dNiu <0, which we believe to be empirically 
unlikely, this statement would have to be modified. In 
such a case, increasing the minimum wage will decrease 
manufacturing employment but will increase agricul- 
tural employment and output. Unemployment will 
result from the imposition of a minimum wage but we 
can no longer assert that the level of unemployment 
will increase concomitantly with the level of the 
minimum wage. 


We can then imagine an economy starting 
initially at the point on the production 
possibilities frontier at which Xx is that 
for which equation (5’) is satisfied and 


assume that 
(5) ‘Nu 


Be 

at that point. The equilibrium point will 
again be reached through a simultaneous 
raising of Pg and lowering of W{ in re- 
sponse to migration. As relative agricul- 
tural output falls, P will rise. This in turn 
will cause output of the manufactured good 
to fall as well, since producers will pro- 
duce up to the point that f’= Wa, P which 
rises in terms of the manufactured good. 
Note that f’ can be raised only through 
output restriction (since f” <0). Therefore, 
in general, we would find that imposition 
of a minimum wage gives rise to an equi- 
librium characterized by unemployment 
and loss of potential output of both goods, 
A new locus &’ = 0 will be defined in Figure 
1 such that the point on ®’ corresponding 
to any given minimum wage will be west of 
the corresponding point on ®. 

Although our initial assumption is a bit 
easier to handle, the principal conclusion 
remains unaffected if we make the min- 
imum wage fixed in terms of the agricul- 
tural good. Equilibrium is only achievable 
with unemployment. Actual minimum 
wage setting is usually done with reference 
to some general cost of living index, and 
food is the largest single item in the budget 
of most urban workers. (See Massell and 
Heyer, and the Nigeria report.) Hence, the 
second case may be somewhat more real- 
istic. Note that in the first case the “true” 
real wage was reduced somewhat by the 
rising agricultural price, while in the latter 
case it is increased by the falling relative 
price of the manufactured good. 
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Il. Implications for Development Policy 
A. Planning in Terms of Shadow Prices 


The standard solution to the problem of 
an institutionally determined wage that 
is higher than the equilibrium level is to 
employ labor in the public sector according 
to a shadow wage and/or to grant a payroll 
subsidy to private employers that equates 
private costs with this shadow wage.” Two 
main problems arise with this prescrip- 
tion: first, how can one determine the ap- 
propriate shadow wage? and, secondly, 
what are the implications of executing such 
a scheme when the institutional wage will 
continue to be paid to the employed? Our 
model can shed light on both of these 
issues. 

In a static framework the appropriate 
shadow wage is the opportunity cost of 
labor hired by the industrial sector. Hence, 
if labor is hired to the point that its mar- 
ginal product in industry is equated with 
the shadow wage which in turn is equated 
with the marginal product in agriculture, 
marginal productivity of labor will be 
equal in both sectors, a necessary condition 
for an optimal allocation of resources. Na- 
turally, this assumes a positive marginal 
product in agriculture and sufficient factor 
mobility to ensure full employment of 
labor. The existence of urban unemploy- 
ment, however, suggests that there may be 


12 Hagen (p. 498) states, “a subsidy per unit of labor 
equal to the wage differential [between agriculture and 
industry] will increase real income further [than a 
tariff] and if combined with free trade will permit at- 
taining an optimum optimorum.” Bardhan (p. 379) 
similarly adds. “The best remedy for the misallocation 
caused by a wage differential is... an appropriate 
subsidy to the use of labor in the manufacturing in- 
dustry.” It ig important to recall that this argument is 
dependent on variable proportions production functions, 
If production coefficients are fixed, a wage subsidy will 
have no effect in the short run. The classic statement 
of this case is by Eckaus. Bardhan explores its implica- 
tions for subsidy in a dynamic context. Both of these 
papers, however, posit surplus labor in agriculture, an 
assumption we do not wish to make in an African con- 
text. 


a pool of labor that can be tapped without 
sacrificing output. Consequently, it might 
be suggested that even though agricultural 
labor is fully employed at peak seasons, the 
appropriate shadow wage for urban labor 
is likely to be one that is lower than the 
marginal product in agriculture. This 
would be correct if the two labor forces, 
urban and rural, were separate noncom- 
peting groups. In linear programming 
terms, there are two labor constraints and 
each may well have a different associated 
shadow wage. 

Now, the essence of our model is that 
the two sectors are intimately connected 
through labor migration. If one additional 
job is created in the industrial sector at the 
minimum wage, the expected wage will 
rise and rural-urban migration will be in- 
duced. In Appendix II it is shown that 
more than one agricultural worker will 
likely migrate in response to the creation 
of one additional industrial job. Hence, the 
opportunity cost of an industrial worker 
will exceed the marginal product of an ag- 
ricultural worker. On the other hand, an 
increase in agricultural income will induce 
reverse migration with no diminution of 
industrial output. Thus, the opportunity 
cost of labor is lower to the agricultural 
than to the industrial sector! 

The literature has been strangely silent 
for the most part about the full implica- 
tions of using shadow-wage criteria. In a 
static context, Stolper has pointed out that 
financing subsidies or losses of public enter- 
prises gives rise to fiscal problems, but 
unfortunately this issue has not yet been 
pursued in sufficient detail.! If the problem 
is considered at all, the analyst usually as- 
sumes that a system of nondistorting lump- 
sum taxes is available. Little, Lefeber, and 

u Lefeber assumes that a wage subsidy can be 
financed by a profits tax, while other writers, e.g. Hagen, 
Bardhan, and Chakravarty never even consider the 
problem. Even Little and Mirrlees who present an excel- 


lent discussion of how to calculate a shadow wage never 
mention the fiscal problems of implementation. 


— == 
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FIGURE 2 


Little and Mirrlees have pointed out that 
in a dynamic setting, the extra consump- 
tion arising from payment of the institu- 


tional wage diverts resources from invest- 
-ment to consumption; thus some of the 


foregone future consumption should be 
considered in calculating the shadow wage. 
In our model, payment of the minimum 
wage to additional industrial workers will 
induce more rural-urban migration. There- 
fore, implementation of a shadow-wage 
employment criterion will have important 
effects on the level of agricultural output 
and on urban unemployment. The argu- 
ment can be clarified with reference to 
Figure 2. 

The initial equilibrium, given the min- 


, imum wage, is at point D with output of 


the manufactured good restricted to OXy. 
If individuals did not migrate in response 
to expected wage differentials, the economy 
could product at point £, but migration re- 
duces agricultural output to the level OQ. 
The theory of shadow pricing suggests that 
with an appropriate wage subsidy (or 
public-sector-hiring rule) the economy 
could move to point Z on the production 
possibilities frontier which, with the pos- 
ited social indifference map, is the opti- 
mum position. Welfare would be increased 
from a level U, to a higher level U4. 

In the context of our model, such a point 
is unattainable. The effect of implementing 
a shadow wage will be to increase produc- 
tion of the manufactured good. But crea- 
tion of an additional job at the minimum 


134 THE AMERICAN ECONOMIC REVIEW 


wage will induce some additional migra- 
tion (see Appendix II) from the rural 
sector and therefore agricultural output 
will fall. Hence, movement from D can 
only be in a northwest direction. The line 
DK in Figure 2 is the locus of all such at- 
tainable points and it is evident that there 
is only one point, K, at which there can be 
full employment of the economy’s labor 
resources, At that point the expected wage 
will be equal to the minimum wage since 
there is no urban unemployment. There- 
fore, the marginal product in agriculture 
will have to be equal to the minimum 
wage. But, with the subsidy, the marginal 
product of labor in manufacturing will be 
lower than in agriculture, hence K lies in- 
side the production possibilities frontier. 
(In the extreme case in which marginal 
productivity in agriculture can never be as 
high as the minimum wage, K will coincide 
with T, the point of complete specializa- 
tion in manufactures.) This situation will 
certainly not meet the conditions for a 


general optimum which can be met only at ` 


L. Thus, implementing a shadow wage 
criterion to the point that urban unem- 
ployment is eliminated will not generally 
be a desirable policy.“ 

However, some level of wage subsidy 
will usually lead to an improvement. In 
Figure 2 it is clear that point J, with a 
welfare level Us, will be preferable to D. 
The criterion for welfare maximization, 
derived in Appendix III, is the following: 


iN, 
ae | (ae) 





Note what this means. Creating one ad- 
ditional job in the industrial sector in- 
creases output by f’ but, since increased 


i As shown in Appendix TI, DK is not uniformly 
convex. Therefore, K may be the best attainable point 
in some cases and the first-order conditions may not 
ensure optimality. As drawn in Figure 2, moving from 
D to K represents a worsening of welfare, but this 
clearly is not a necessary conclusion, 


employment will raise the expected urban 
wage, migration will be induced in an 
amount dN„/dN u. The right-hand side of 
equation (12) states the amount of agri- 
cultural output sacrificed because of migra- 
tion. Thus the shadow wage will be equal 
to this opportunity cost of an urban job 
and the amount of subsidy will be Wa 
—f’, So long as f’>Pq (dN./dNw), ag- 
gregate welfare can be increased by ex- 
panding industrial employment through 
subsidy or public sector hiring. Clearly the 
more responsive is migration to industrial 
employment, the higher is the social cost 
of industrialization and the smaller is the 
optimal amount of subsidy. In many Afri- 
can economies it is likely that dN./dN u 
exceeds unity. If so, it will be optimal for 
the marginal product of labor in industry 


to be higher than in agriculture and urban 


unemployment will be a persistent phe- 
nomenon so long as minimum wages are 
set above a market-clearing level. 

The discussion so far has ignored two 
other adverse effects of using a shadow 
wage. As mentioned earlier, several writers 
have noted that payment of a subsidized 
minimum wage to additional workers will 
increase total consumption, thereby re- 
ducing the level of resources available for 
investment. If foregone future consump- 
tion is positively valued, the opportunity 
cost of industrial labor will be higher than 
indicated in equation (12) and the shadow 
wage will be raised correspondingly. Fur- 
termore, wage subsidies or public enter- 
prise losses must be financed and if revenue 
cannot be raised through costless lump- 
sum taxes, the opportunity cost of raising 
taxes must be considered. Both of these 
effects will reduce the desirable amount of 
subsidized job creation in the industrial 
sector. 

It is interesting to note that this model 
implies different opportunity costs of labor 
to the two sectors. While the creation of an 
additional job in the urban area reduces 
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agricultural output through induced mi- 
gration, additional employment can be 
generated in the agricultural sector with- 
out reducing manufacturing output. If 
this phenomenon is not taken into account, 
standard application of investment criteria 
is likely to be biassed in favor of urban 
projects. 


B. Migration Restriction 


. An alternative approach to the problem 
. of urban unemployment is to physically 
control migration from the rural areas. 
' Such controls have recently been intro- 
. duced in Tanzania and have been used for 
' some time in South Africa.” Other coun- 
‘tries, such as Kenya, are giving serious 
consideration to instituting such a policy. 
Although we personally have grave reser- 
vations about the ethical issues involved 
in such a restriction of individual choice 
and the complexity and arbitrariness of 
administration, it seems desirable to in- 
vestigate the economic implications of such 
a policy. 

Looking at Figure 2 it is obvious that 
with the minimum wage such that in- 
dustrial output is OX y*, prohibition of mi- 
gration in excess of the labor required to 
produce that output will allow the econ- 
omy to produce at point E. The movement 
from D to E arising from restriction of 
migration leads to an unambiguous aggre- 
gate welfare improvement providing ap- 
propriate lump-sum redistribution is ef- 
fected. Since such compensation is no- 
toriously difficult to carry out in practice, 
it will be useful to examine the welfare im- 
plications of such a move on each of the 
two sectors in the absence of compensation. 

Recall that the two sectors were defined 
to be a permanent urban group and a rural 
sector that produces both agricultural 
goods and exports labor to the urban area 


5 See Harris and Todaro (1969) for an analysis of the 
Tanzanian program. 
H 


in exchange for wages in the form of 
manufactured goods.'* In Figure 3 the line 
T’S’ represents production possibilities for 
the agricultural sector when labor export is 
allowed. If its entire labor endowment is 
devoted to agricultural production, it can 
produce a quantity OS’. However, by ex- 
porting its labor, the agricultural sector 
can “produce” the manufactured good 
(wages are paid in the form of this good). 
Hence this production possibilities frontier 
depends on market forces (wage levels and 
unemployment) as well as on purely tech- 
nological factors. The amount of agricul- 
tural output foregone if a unit of labor is to 
be “exported” is its marginal product; the 
amount of manufactured goods obtained 
by the exported labor unit depends on the 
wage, the amount of employment obtained 
by the exported unit, and its effect on em- 
ployment of previously exported units. 
In addition to these production pos- 
sibilities, the rural sector also has the op- 
portunity to trade some of its agricultural 
output with the permanent urban sector 
in exchange for manufactured goods. Cor- 
responding to each point on the production 
possibilities frontier 7’S’, there is a de- 
terminate price of the agricultural good. 
The manner in which alternative constella- 
tions of production and trade affect the 


18 Tn considering the welfare of the rural sector as a 
whole we are making the tacit assumption that there is 
redistribution of goods between individuals in this 
sector. This is a very strong assumption. Yet there is 
considerable evidence from tropical Africa that em- 
ployed urban migrants repatriate substantial portions of 
their earnings to their kinsmen remaining im the rural 
areas and conversely that income both in cash and 
kind is received by unemployed migrants from kinamen 
remaining on the farm. To the extent that the extended 
family system does redistribute goods between mem- 
bers, this assumption may be tenable as a first approxi- 
mation. As Gugler (p. 480) has pointed out, it is appro- 
priate to view the extended family as maximizing its in- 
come by allocating its members between agriculture 
and urban wage employment. Although there is some 
evidence that growing numbers of urban workers are 
settling permanently and gradually eliminating rural 
ties, it will be many years before such ties are com- 
pletely severed. 
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Figure 3 


sector’s welfare can be illustrated by Fig- 
ure 3. 

D’ corresponds to the initial unemploy- 
ment equilibrium D (Figure 2). At that 
point the rural sector as a whole “pro- 
duces” X4? and Xx? of the two goods. It 
also has the opportunity to trade at the 
price P’. By trading some of its agricul- 
tural output to the permanent urban sector 
for additional manufactured goods, it con- 
sumes X4°, Ñu? and achieves a welfare 
level of UË. Restriction of migration re- 
sults in the sector’s producing Xf Xx. If 
it could still trade at price P®, the agri- 
cultural sector would clearly be better off. 
But this is impossible. At Æ’ (which cor- 
responds to Æ in Figure 2), the price of 


agricultural good will fall to P’ and with 
trade the best consumption bundle attain- 
able by the sector is 4, Xx which cor- 
responds to a lower level of welfare UŽ, 
(Note that if P’ did not cut 7’S’ there 
could be no incentive to migrate at E’.) 
It can be shown that Pg (1—1/n) (where 
n is the price elasticity of demand for the 
agricultural good) is the amount of the 
manufactured good sacrificed by the rural 
sector as a result of removing one worker 
from producing the agricultural good 
which could have been exchanged for the 
manufactured good at the market price 
1/P. This quantity is less than the value 
of labor’s marginal product in agriculture 
(Pg) since the reduction in output has a 
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favorable terms-of-trade effect. If the de- 
mand for the agriculture good is inelastic 
(7<1) we reach the startling conclusion 
that the sacrifice becomes negative! This 
is, of course, the familiar proposition that 
ageregate farm income may be increased 
by reducing output. The direct gain in 
manufactured goods achieved by the rural 
sector through exporting an additional unit 
of labor is W uN u/N«, the expected urban 
wage. But additional migration, by in- 
creasing unemployment, reduces the earn- 
ings of all migrants already in the urban 
labor force by a factor (1— R), where R is 
the fraction of the total urban labor force 
supplied by the rural sector,” 

As long as Pg (1—1) <WuN u/Nu (1— 
R) the welfare of the rural sector will be in- 
creased by allowing migration even though 
unemployment ensues and the economy as 
a whole sacrifices output. Since Pg’ and 
WuN «/N, are always positive and R<1, 
additional migration will always benefit 
the rural sector when »<1. In general, the 
lower is Pq’, n, or R and the higher is 
W uN «/N,, the more will the rural sector 
benefit from the opportunity to migrate. 

From the foregoing, one can conclude 
that although migration restriction will 
improve aggregate welfare of the economy, 
given plausible values of 7 and R, sub- 
stantial compensation to the rural sector 
will be required if it is not to be made 
worse off by removing the opportunity for 
free migration. The permanent urban 
labor force clearly will be made better off 
by becoming fully employed at the high 


11 If the urban unemployment were experienced only 
by migrants, this term would equal zero since the total 
amount of earnings through labor export would be con- 
stant. It can be positive only because the permanent 
urban labor force shares in unemployment, thereby 
reducing its share of the constant wage bill in the manu- 
factured good industry. An interesting extension of the 
model would be to incorporate different employment 
probabilities for the permanent urban and migrant rural 
labor forces and then to check the sensitivity of results 
with our more simplified assumption of equal prob- 
abilities. 


minimum wage while also being able to 
buy food at a lower price. Each unit of 
labor exported by the rural sector will 
similarly earn more but this gain will be 
offset by reduced total labor exports and 
lower agricultural prices. Whether or not 
this will be true depends, of course, on the 
values of the specific parameters of the 
economy. If is sufficiently high, the rural 
sector could be made better off by re- 
stricting migration in the absence of com- 
pensation, but this seems very unlikely. 


C. A Combination of Polictes 


It has been shown that either a limited 
wage-subsidy or a migration-restriction 
policy will lead to a welfare improvement. 
Which of the two policies will lead to the 
better position cannot be determined with- 
out knowing all the relevant parameters 
for a particular economy. It is clear, how- 
ever, that neither policy alone is capable of 
moving the economy to the optimum that 
could be achieved with competitive wage 
determination (point L in Figure 2). 

At first sight it may seem strange that 
with a single market failure, the wage 
level, a single policy instrument is unable 
to fully correct the situation.!* The reason 
is that the wage performs two functions in 
this model. It determines both the level of 
employment in the industrial sector and 
the allocation of labor between rural and 
urban areas. While a subsidy changes the 
effective wage for determination of in- 
dustrial employment, so long as the wage 
actually received by workers exceeds ag- 
ricultural earnings there will be migration 
and urban unemployment. Restriction of 
migration prevents the minimum wage 
having its effect on unemployment but 
does nothing to increase the level of in- 
dustrial employment. Therefore, if the 
optimum position is to be achieved, a com- 
bination of both instruments will have to 


18 We wish to thank a referee of this Review for draw- 
ing this to our attention. 
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be used. In order to reach point L a wage 
subsidy must be instituted such that in- 
dustrial employment will increase to the 
extent that with full employment the mar- 
ginal product of labor will be equal in 
manufacturing and agriculture. The sub- 
sidy will be positive and equal to the dif- 
ference between the minimum wage and 
marginal productivity. At that point W% 
. =Wy and Wa>P¢. Therefore, individ- 

uals would still find it in their interest to 
migrate and the point will not be attain- 
able unless migration is restricted. 

The agricultural sector has to be better 
off at L than at E since each additional 
unit of labor exported earns the full min- 
imum wage, marginal productivity in ag- 
riculture is less than the minimum wage, 
and the price of the agricultural good rises. 
Whether the agricultural sector is better 
off at L than at D, however, depends again 
on the parametric values of the model.” 
It can be stated with certainty that the 
amount of compensation needed to make 
the rural sector no worse off than at D will 
be less at L than at E, and, furthermore it 
should be easier to finance since total in- 
come is greater. 

Even so the fiscal requirements of sub- 
sidy (or public enterprise losses) and com- 
pensation cannot be taken lightly.” A 
government may find it difficult to find 


18 As drawn in Figure 2, L must represent a higher 
welfare level than D for the rural sector since P rises 
and the sector produces more of both goods. In fact if L 
lies along TS north of the ray going through D there 
will be an unambiguous sectoral welfare improvement, 
However, if Z lies south of the ray on T'S, the rural sec- 
tor could be worse off than at D since P falls. 

2 This ent coincides with the statement by 
Stolper (p. 195), “It should be noted, however, that 
even at best the application of shadow prices leads to the 
substitution of one problem, the budget, for another one, 
an imperfect market.” 

We would not go as far as Stolper in rejecting out of 
hand any use of shadow pricing because of the fiscal 
implications, The general point is valid that one cannot 

the consequences of implementation of 
shadow-price criteria if actual prices or wages continue 
to diverge from the shadow prices or wages. 


nondistorting taxes capable of raising suf- 
ficient revenue. Perhaps a head-tax on all 
urban residents would be feasible although 
this too raises the question of how min- 
imum wages are set (unions in tropical 
Africa have, in some cases, successfully 
fought to maintain the real after-tax wage). 
A tax on rural land is ruled out if there 
must be net compensation to the rural 
sector which, in the absence of pure profits 
in manufacturing, leaves an urban land 
tax as the remaining potential ideal tax. 
All of the above suggests that altering 
the minimum wage may avoid the prob- 
lems of taxation, administration, and inter- 
ference with individual mobility attendant 
to the policy package just discussed. In- 
come and wages policies designed to nar- 
row the rural-urban wage gap have been 
suggested by D. P. Ghai, and Tanzania 
has formally adopted such a policy along 
with migration restriction. In the final 
analysis, however, the basic issue at stake 
is really one of political feasibility and it is 
not at all clear that an incomes policy is 
any more feasible than the alternatives. 


APPENDIX I 


Proof of Stability of Unemployment 
Equilibrium 


In order to prove that our urban unem- 
ployment equilibrium is stable, we can 
diferentiate y (equation (9)) with respect to 
Na remembering that dN.=—dN4 ac- 
cording to (7). We therefore obtain 








aN, ? uN tt 
dN, =¥()|- (N.)? we 
(1.1) 
-f OP ( "| 
OX, dd i 


Stability requires dN./dNuv<0 which is 
satisfied if 





WuNu ee 
ðP (Na)? 
0X4 (q’)? 
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The right side of this inequality is un- 
ambiguously positive since g” <0. Hence our 
assumption that 0P/dX4<0 will ensure 
stability and, indeed, is stronger than 
necessary. The adjustment mechanism may 
be made clear by the following phase 
diagram in which the function yw is plotted. 
Its positive slope reflects the hypothesis 
that migration flows will increase with the 
magnitude of the urban-rural expected wage 
differential. In Figure 4, y is plotted under 
. the assumption that ¥\0)=0, hence the 
. horizontal intercept is at the origin (in 
general the intercept would be a). Further- 
more, we have arbitrarily assumed that y is a 
. linear function. The arrows show the direc- 
tion of adjustment in accordance with (1.1). 
if WuNu/Nu- Pd >0, then N.>0 but we 
know that if N.>0, the expected wage 
‘differential will decrease since dN,/dN.<0. 
‘Additional migration by increasing N, 
without affecting Na will reduce the ex- 
pected urban real wage through increased 
unemployment. Concomitantly, the trans- 
fer of labor out of agriculture raises g’ and 
reduced agricultural output also causes P to 
rise. Thus migration reduces the expected 
wage differential to zero and equilibrium is 
achieved when there is no further incentive 
for migration. See Todaro for a more de- 
tailed analysis of this process in a dynamic 
setting. 





| FIGURE 4. 
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Differentiating the equilibrium condition 
(8) with respect to Ny, recalling that dN, 
= —dN 4, we obtain the expression 
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Defining the elasticity of demand for the 
agricultural good as 














TI.2 = — — = 
ARE r l oke 
(II.1) can be rewritten as 
Wu pgf’ 
(II 3) aN, = Nu NAX M 
= dNy WuNu _ P p(q’)? 
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Differentiating the expression partially 
with respect to its various arguments it can 
be shown that dNV,/dNV u will vary directly 
with Wy, Nu, na and inversely with p, t, 
f', Nw, and g”. In general, the greater is the 
urban-rural wage differential, and the less 
sensitive are prices and marginal products in 
agriculture, the greater will be the migration 
induced by creation of an additional job. If 
the minimum wage exceeds agricultural 
earnings, (11.3) will generally be positive 
and, with parameter values relevant for 
many African economies, will exceed unity. 

When dN ,/dNar>1, creation of an addi- 
tional job at the minimum wage will in- 
crease the absolute level of unemployment 
although the refe of urban unemployment 
will have to fall. This can be seen by con- 
verting (II.3) to an elasticity measure. 
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since g” <0. To give an example of what 
this means, suppose that an economy ini- 
tially has an urban unemployment rate of 
25 percent. If in response to the creation of 
100 additional industrial jobs, 125 additional 
individuals migrate to the urban area, the 
absolute number unemployed increases by 
25 although the unemployment rate will 
drop, since the marginal unemployment rate 
is only 20 percent. 


APPENDIX HI 


If minimum wages are maintained and 
migration takes place in accordance with 
equation (8), aggregate welfare will be 
maximized if the following Lagrangean ex- 
pression is maximized: 


Q = U(X, Xu) 
+ Alg — Ny) — Xa] 
HAAN) — Xu] 





es (a) 


where U is the social welfare function and 
the succeeding terms are the constraints 
imposed by equations (1), (2), and (8) (re- 
call that Nu=N—WN, from equation (7)). 

Maximizing (IIT.1) we get the following 
first-order conditions: 
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u We are grateful to Peter Diamond for deriving this 
expression, 
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and the 022/d\;=0 (¢=1, 2, 3) which ensures 
that the constraints hold. 

Substituting (JII.2) and (1.3) into 
(ILI.4) and (III.5) we get 
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We know that in equilibrium (ôU/3Xa)/ 
(8U/dX4)=1/P and it has been shown in 
Appendix II that the right-hand side of 
(ITI.6) is equal todN,/dN u. Therefore (III.6) 
can be rewritten as 


dN. 
(IIT. 7) 


P = Pg’ —-; 
dN y 
which is the condition used in the text to 
determine the optimal wage subsidy. 
Condition (ITI.7) can also be written as 





—fi  dXu 
(III.8) =  dNw dXa4 
"aN 


We know that — P is equal to the marginal 
rate of substitution between the two com- 
modities and dXy/dXz4 is the marginal rate 
of transformation. Hence (III.8) states the 
familiar condition for optimality: equate 
marginal rates of substitution and trans- 
formation. dXar/dX 4 is the slope of the line 
DK in Figure 2 and it clearly will be nega- 
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tive. However, its derivative with respect to 
Nm, 


(I.9) d (=) 


ax 
dNw 
dN. n ! E cet a? Nu 
-i nf s )g EET 





(r dN y 
aN e) 

is of indeterminate sign since f”, gq” <0 and 
@N,/dNie will generally be negative as 
well. (III.9) must be positive if the effective 
production possibilities frontier (DK) is to 
be convex, a condition that is likely to hold 
but the possibility of concavity as full em- 
ployment is approached must be considered. 
The slope of DK in Figure 2 seems plausible 
on a priori grounds. 
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On the Economic Welfare of Victims of 
Automobile Accidents 


By R. A. Hotmes* 


The economic welfare of victims of auto- 
mobile accidents depends in part on the 
amount of compensation received, and in 
part on the time lapse between accident 
and compensation. Fulfillment of these 
two dimensions of economic welfare varies 
widely, and in large part, nonrandomly 
among accidents. Severe hardships may re- 
sult when the amount of compensation 
falls far short of the economic cost of an 
accident or when the receipt of compensa- 
tion is long delayed. The purpose of this 
study is to assess the present system of 
compensating victims of traffic accidents 
by explaining and interpreting the non- 
random component in both the amounts of 
compensation received relative to losses 
suffered, and the time lag from accident to 
compensation.! 


I. The Survey Design? 


The universe for this sample study in- 
cludes all residents of British Columbia, 
Canada, who were involved in traffic ac- 


*The author is professor of economics at Simon 
Fraser University. 

1 The author is indebted to the British Columbia 
Royal Commission on Automobile Insurance for finan- 
cial assistance provided, to Dr. Sylvia Ostry for unpub- 
lished data on work life expectancy of Canadian males, 
to Dr. R. G. Wilson for time spent in gaining the sup- 
port of the B.C, Medical Association, to nine able and 
conscientious research assistants (Miss M. L Edgar, 
Miss E. E. Mackenzie, Miss G. E. Mathias, Miss M. K. 
Swain, R. D. Carison, K. K. Foo, H. H. Jensen, H. K. 
Larsen, and H. B. Yee), and most especially, to the 
respondents for their cooperation. Helpful comments 
have also been made by James Morgan and an anony- 
mous referee, 

2 The procedural guidelines for this study were laid 
down in a pioneering work in this field, see A. F. Con- 
ard, et al. A flow diagram providing a detailed descrip- 
tion of our survey design is available on request. 
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cidents in the calendar year 1963.” Simple 
random samples were obtained from ac- 
cident reports‘ and the survey was de- 
signed to yield 2.5 percent of all noninjury 
cases, 10 percent of all nonfatal injuries, 
and a census of fatality cases occurring in 
the 13 cities, 12 municipalities, 5 villages, 
and 5 R.C.M.P. detachments included in 
the study.® 

In fatality cases, relatives of the victims 
were personally interviewed. In all other 
cases, the first stage consisted of mail ques- 
tionnaires seeking information on property 
damage and compensation; medical, hospi- 
tal, and other expense and compensation; 
income loss and compensation; legal pro- 
ceedings; attitudes; and other related mat- 
ters. The serious injury cases among the 
respondents to the mail questionnaire were 
then defined as those involving one or more 
of the following three characteristics: 


1. Medical expenses of $500 or more 

2. Loss of three or more weeks of work 

3. Permanent physical impairment af- 
fecting ability to work. 


All other respondents to the mail question- 
naire were defined as minor injury cases.° 


+ The year 1963 may seem to be unnecessarily far in 
the past, but a more recent year would not have allowed 
sufficient time for the settlement of cases involving 
litigation. 

* The accident reports were completed by attending 
policemen and filed with the Motor Vehicles Branch in 
Victoria, B.C. 

s Searches through telephone and city directories, as 
well as files of persons currently holding British Colum- 
bia drivers licenses were undertaken to identify current 
addresses in cases of address change since 1963. 

6 With minor injury cases, the questionnaires re- 
turned sometimes provided all of the information 
needed, but frequently the questionnaire was returned 
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Personal interviews were conducted with 
serious injury cases as well as with rel- 
atives of persons killed. These interviews 
were used to complete any questions that 
had not been answered adequately on the 
mail questionnaire, to collect more detailed 
information on medical expenses, income 
losses, and attitudes, to obtain the names 
and addresses of physicians, hospitals, and 
lawyers involved, and to obtain authoriza- 
tion for the release of pertinent informa- 
tion held by other persons or institutions, 
(particularly hospitals, physicians, and 
lawyers). 


IL. The Response 


Our total sample size was 2,765 persons, 
of whom 45 percent provided complete in- 
formation. Only 29 percent did not return 
our mail questionnaires or refused inter- 
views, and the remainder consist of 10 per- 
cent who attempted but were unable to 
provide complete information, and 15 per- 
cent whose addresses (or the addresses of 
survivors) were unknown, or who had died 
since, from causes other than the accident. 
Our nonresponse rates (including those 
providing incomplete information) are 54 
percent of persons involved in nonfatal 
accidents, 55 percent of the fatality cases, 
and 67 percent of persons suffering serious 
or minor injuries in accidents involving 
fatalities. Although the latter group may 
be differently and more seriously affected 
by nonresponse bias, it is a very small part 
of the population and of the sample in- 
cluded in this study. Nonresponse rates for 
serious and minor injuries in nonfatal ac- 
cidents and for accidents involving fatali- 





with some questions left unanswered or with inconsis- 
tent answers. In these cases, the respondent was phoned 
and complete information obtained, if possible. Of 
course, there were cases, (fatality and serious injury as 
well as minor injury cases), where complete information 
could not be obtained even though the respondent was 
willing to cooperate, and in these cases the question- 
naires were classified as incomplete and were not in- 
cluded among those subsequently coded and analyzed. 


ties, which together constitute 95 percent 
of the cases considered, are almost identi- 
cal, and these groups appear not to be 
differently affected by nonresponse bias. 
Moreover, the nonresponse rates are low 
compared to those usually encountered 
when data are collected by interview; this 
undoubtedly reflects publicity given to the 
enquiry and widespread public interest. 


IH. Measurement: Problems and Procedures 


In order to measure the severity of ac- 
cidents and the adequacy of compensation 
received, it is necessary to devise measures 
of economic loss and compensation. This 
is particularly difficult in the case of losses. 
With compensation,’ the difficult concep- 
tual problem concerns the handling of legal 
costs which are incurred in obtaining com- 
pensation. These legal costs could be in- 
cluded as part of total costs in which case 
they would not be deducted from total 
compensation, or they could be excluded 
from costs and deducted from total com- 
pensation. The latter course is followed in 
this study on the grounds that money used 
for collection expenses is not compensation 
as far as the victim is concerned. Conse- 
quently, our estimates of total costs ex- 
clude legal costs. 

Conceptual problems arise more fre- 
quently in the measurement of economic 


losses. Many of these problems defy per- 


fect solution and our estimates are based 
on assumptions which are consciously de- 
signed to yield underestimates of economic 
losses. In other words, our methods con- 
form to established statistical procedure 
by giving the benefit of the doubt to the 
compensation system which is under test. 


T Compensation includes amounts received from the 
victims’ own insurance (automobile, life, medical, 
hospital, and accident), as well as the amounts received 
from the other person or persons responsible or their 
insurance companies, or from such sources as the Work- 
mens Compensation Board, The Traffic Victims In- 
demnity Fund, employers (sick leave), or welfare pay- 
ments. 


i 
1 
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Economic loss is defined to consist of 
expenses incurred, expected future ex- 
penses, and income loss.’ The latter is most 
difficult to measure.’ Income loss is the 
largest loss of persons who are seriously 
injured or killed in automobile accidents, 


' and it is difficult to measure accurately 


- because it requires forecasts of future oc- 


cupation, education level, employment 
status (i.e. whether or not employed), rate 
of pay, maintenance costs, and working 
life, as well as the choice of an appropriate 
discount rate. 

The occupation and education levels of 
employed persons who are injured are 
taken as found, and it is assumed that 
these would not have changed in the ab- 
sence of the accident. Annual salaries at 
the time of the accident are used as “bench 
marks” which are projected according to 
two criteria: 

1. Movements through a stable salary 
structure. We estimate how, under stable 
conditions, income changes as experience 
increases, from census data which shows 
for given age, education, and sex, how in- 
come changes as age changes. 

2. Shifts in the salary structure. We 
assume that salary structures shift upward 
by rates equal to long-term productivity 
growth of the economy, which we con- 
servatively estimate as 2 percent annually. 
This means that our estimates of future 
income losses are estimates of real income 
which incorporate no inflationary effects. 

With students, both the level of and 
future changes in earnings are projected 
from census data!’ on the assumption of no 

® Expenses incurred include medical and hospital 
expense, repair of automobiles, and other expenses re- 
sulting from the accident. Expected future expenses 
consist only of medical expenses in this study, and these 


are included only in cases where they appear certain to 
be incurred. 

* A flow diagram providing a detailed description of 
our methods of measuring income loss is available on 
request, 

10 A work life expectancy equal to that for 15 year 
olds is used for children under 15 years of age. 
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future change in education level. With 
housewives, income losses are derived from 
conservative estimates of replacement 
cost,!! 

The employment status of all individuals 
is projected as if, in the absence of the 
accident, there would have been no change 
from the time of the accident. Those who 
are unemployed are estimated to suffer 
no future income loss because of the ac- 
cident, while those who are employed are 
estimated to suffer no future unemploy- 
ment. If a person is found to be seasonally 
unemployed at the time of the accident, 
we estimate that, in the absence of the 
accident, he would have experienced as 
much seasonal unemployment per year as 
in the year previous to the accident. Al- 
though our estimates of future income loss 
for individual cases suffer from the im- 
possibility of predicting future employ- 
ment status for individuals, our estimates 
of aggregate future income loss, in which 
we are primarily interested, are simply 
based on the assumption that future unem- 
ployment rates in British Columbia remain 
at their 1963 level (6.4 percent). 

Estimates of future income loss also de- 
pend on whether or not maintenance or 
subsistence costs are deducted in the case 
of fatalities. The question here is whether 
all consumption should be treated as in- 
come which adds to total satisfaction, or 
whether part of consumption should be 
treated as subsistence cost or cost of pro- 
duction. If all consumption is treated as 


u Tn cases of housewives with children under 12 years 
of age, replacement cost is estimated to involve the 
services of a live-in housekeeper as well as a day worker 
on the seventh day of the week as long as the house- 
wife’s youngest child remains under 12 years of age. 
With a monthly salary of $250 for the housekeeper and 
a daily salary of $10 for the day worker, the annual 
replacement cost is $3520 which we round downward to 
$3500. In cases of disabling injuries to housewives with 
no children under 12 years of age, we assume replace- 
ment cost to involve a housekeeper for 4 hours per day 
at $1.25 per hour which gives an annual replacement 
cost of $1725, and again we round down to $1700. 
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income, then no distinction is made be- 
tween the income loss resulting when an 
individual is killed in an accident, and 
when he is permanently and completely 
disabled, even though in the latter case 
the family or society would continue to 
provide subsistence costs. One could rea- 
sonably argue that if the victim remains 
alive, this is a source of satisfaction to him, 
his family, and to society, and that one 
should make no deduction for subsistence 
costs. However, the question is contentious 
and the desire to underestimate rather 
than overestimate future income loss de- 
termines our procedure. Only earnings in 
excess of $75 per month are considered in- 
come, and conversely, the first $75 earned 
each month are treated as. subsistence 
costs which do not add to total satisfac- 
tion.” 

Work life expectancies and discount 
rates are also required in estimating future 
income losses. We have used estimates of 
expected length of work life for Canadian 
males and U.S. females.¥ The discount 
rate used is 7.5 percent which corresponds 
to about 9 percent on real markets with 
price inflation of 1.5 percent annually.“ 
This is a much higher rate of discount than 
is ordinarily used, being an expected stock 
rather than bond yield. However, the 
higher discount rate is consistent with our 


R This $75 figure is equal to the old age pension pro- 
vided by the Federal government in 1963, and seems 
therefore to be a generous allowance for subsistence 
costs, particularly when one bears in mind that there is 
considerable doubt whether any such deduction should 
be made. 

1% The Canadian male working life estimates used 
were prepared by the Department of Labour, and ex- 
amples of them are published in The Labour Gaselte, 
March 1966 (p. 99). Unfortunately, no similar tables 
exist for Canadian females, and we use U.S. data on the 
working lives of females from BLS. We estimate the 
working life of housewives from standard life tables for 
Canadian women. 

M Since the effects of inflation are not incorporated in 
our projections of future earnings, consistency requires 
that we remove inflationary effects from our discount 
tate, 


intention to underestimate’ economic loss 
in order to ensure that any biases in our 
estimates work to the advantage of the 
present compensation system. 

Subsequently, comparisons will be made 
of our estimates of economic loss and com- 
pensation in order to assess the adequacy 
of the present system of compensating . 
victims of traffic accidents. The results of 
this assessment are strongly biased in 
favour of the present compensation system 
because, as previously shown, our estimates 
of losses are biased downwards. The sources 
of this bias, which should be kept clearly 
in mind when interpreting the results, are 
the following: 

1. No allowances are made for pain and 
suffering in calculating economic loss. 

2. The income losses of all persons (chil- 


dren and adults) are estimated on the as- 


sumption that their education level would 
not, in the absence of the accident, have 
advanced beyond the level attained at the 
time of the accident. 

3. The overall unemployment rate im- 
plicit in our estimates of future income 
losses is the British Columbia rate for 1963 
(6.4 percent) which is abnormally high. 

4. Although there is reason to doubt 
whether any allowance should be made for 
subsistence costs in estimating future in- 
come loss, we-make an allowance of $75 
per month. 

5. Future growth in average incomes is 
projected at an annual rate of 2 percent 
per year which is a conservative estimate 
of overall increases in productivity. 

6. Future income losses are discounted 


at a 9 percent annual rate (assuming in- 


flationary effects of 1.5 percent) which is 
an expected equity rather than debt yield. 


IV. The Model and Two-Stage 
Least Squares Estimates 
The a priori restrictions imposed in this 
study are that compensation received by 
victims of traffic accidents is a linear 


HOLMES: AUTOMOBILE ACCIDENT VICTIMS ‘147 


stochastic function of variables represent- 
ing the stage of litigation, the type of in- 
jury and accident, and the amount of 
economic loss, while the delay to compen- 
sation is a linear stochastic function of 
variables representing the amount of com- 
pensation received, the stage of litigation, 


, and the type of injury and accident. More 


precisely, our model stipulates: 
Yir = Yii + Y¥19¥er F Yister + 14% 4r 
(1) + Yet, F Yister + V111%11r 
3 
F Yirkis + Yistir F Uir 


t 
Yar = Y21 -+ 2191r -+ BaoVir -+ Yoover 
+ Voter F YeaVar F Yaser 


a F Yaoker F Yrtit Yastsr 
F Yakor F Ye10%10r F thar 
where: 
r=1,...N 


N = population size 
Y= compensation (in dollars) received 
by the rth individual 
Ya = delay (in months) to final compen- 
sation for the rth individual 
x= 1 if the rth individual did not hire 
a lawyer 
=() otherwise 
%sp=1 if the rth individual hired a 
lawyer but settled without either 
suit or trial 
=() otherwise 
t4-=1 if the rth individual hired a 
lawyer and filed suit but settled 
without a trial 
=( otherwise 
%=1 if the rth individual hired a 
lawyer, filed suit and went to trial 
=0 otherwise 
%e=1 if the rth individual sustained 
minor injuries in an accident in- 
volving no fatalities 
=0 otherwise 
x= 1 if the rth individual sustained 


serious injuries in an accident 
involving no fatalities 
=0 otherwise 
%er= 1 if the rth individual is a fatality 
case 
=( otherwise 
%or=1 if the rth individual sustained 
serious injuries in an accident 
involving some fatalities 
=Q otherwise 
Xıo= Í if the rth individual sustained 
minor injuries in an accident in- 
volving some fatalities 
= (0 otherwise 
tiur=1 if the rth individual is not a 
fatality case 
=Q otherwise 
%12-= amount of economic loss (in dol- 
lars) sustained by the rth indi- 
vidual — 
41, ,4a,= disturbance terms 


Equation (1) specifies that the compen- 
sation received by the rth individual de- 
pends on the stage of litigation as repre- 
sented by variables x, £a 1%, and zs; 
whether or not the rth individual was 
fatally injured (other injury classes were 
tested but found to be insignificant); and 
on economic loss (whose partial relation 
with compensation received is a second 
degree quadratic). Equation (2) specifies 
that the delay to final compensation for 
the rth individual depends on the stage of 
litigation; whether the injury is minor, 
serious, or fatal; whether or not the acci- 
dent involved fatalities; and the amount of 
compensation received (whose partial rela- 
tion with yz is also specified to be a second 
degree quadratic).!5 

The existence of the endogenous van- 
able yı on the right-hand side of equation 


“4! We include the yy? term in equation (2) because of 
the belief that the delay to final compensation at first 
increases rapidly with the amount of compensation 
received, but reaches its maximum at relatively low 
amounts of compensation. 
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(2) leads to bias in the ordinary least 
squares estimates of the parameters of that 
equation. To obtain consistent estimates 
we employ two-stage least squares, elimi- 
nating xı and xn from (1) and x: and x, 
from (2). This yields the following esti- 
mates, where +ratios are in parentheses: 


(3) Gir = 19.26 + 630.4rir + 116724, 


(2.15) (3.04) 
+ 235.32 — 17512% 
(0.31)  (—3.63) 
+ 0.487121 — 2.997(10~) acaa¢ 
(19.67) (—14.00) 
R=0.63 F = 135.5 


(4) Pir = 2.46 + 0.000964), 
(4.33) 


— 0.040(10-8) $i, + 1.3520 


(—3.05) (2.77) 
+ 13.5024 + 10.1525, 
(19.85) (8.41) 
+ 2.91 x7, + 1.25%, 
(4.53) (1.74) 
+ 2.51 Xor sa 1.16x19, 
(1.78)  (—1.68) 
R = 0.67 F = 115.1 
where: 
r==1,..., 1253 
Din = Vin Er 
j= least squares residuals from the jth 
equation 


Equation (1) was also fitted separately 
for the minor injury cases to obtain: 


(5) Pir Ap 10.97 -+ 45.1223, + 461.1%, 


(1.68) (10.06) 
+ 288.2x—, + 0.813210 
(2.80) (41.41) 


R=0.81 F = 506.8, 


The variable x, was dropped from (5) 
because its coefficient was found to be 
insignificantly different from zero in this 
case. The other exogenous variables (£y 


++ X1or) are irrelevant when considering 
the minor injury cases separately. 

For ease of interpretation, the omitted 
variables are returned to equations (3), (4), 
and (5) by a conversion which sets the 
weighted average of the coefficients of each 
set of dummy variables (rather than the 
coefficient of the excluded variable) equal . 
to zero.’ These conversions give the fol- 
lowing estimates: 


(6) Sir = 83.36 — 149.9%, + 480.529, 
+ 1017144, + 85.425, 
— 1665.2x%—, + 85.8211, 
+ 0.4871 x27 — 2.997(10 ) a 


(7) Far = 3.68 + 0.000964, 
— 0.040 (1078)? — 1.0.x, 
+ 0.445, + 12.524 + 9.245, 
— 0.246, + 2.77 + 1.02, 
+ 24a — 1.4210, 


(8) See = 22.18 — 33.2x + 12.00 
+ 428 Ox + 255.125, 
+ 0.813225, 


V. Conclusions 


We consider in this section five conclu- 
sions that we draw from the regression 
estimates previously described and from a 
few supplementary descriptive statistics 
which are described below. 


1. The overall amount of compensation pro- 
vided to the nctims of automobile accidents 
is inadeguate. 

Economic losses averaged $2200 as 
compared to average compensation of only 
$700. Minor injury cases with average 
compensation equal to 80 percent of 
average economic losses and an average 
net cost to the individual of only $50 may 


1 See J. N. Morgan for the method of calculating 
these coefficients, 


HOLMES: AUTOMOBILE ACCIDENT VICTIMS 149 


be adequately compensated, but serious 
injury cases and the families of fatalities 
whose average compensations are only 45 
percent and 20 percent, respectively, of 
average economic loss, and whose average 
net costs are $4000 and $23,000, respec- 
tively, are not. This conclusion is a judge- 
ment based not only on these average 
figures but also on the observation of 
individual cases of extreme hardship re- 
sulting from traffic accidents." 


2. The compensation provided is unfairly 
distributed by amount and type of economic 
boss. 


Equation (8) shows that in minor injury 
cases, expected compensation is about 
80 percent of economic loss for all values of 
economic loss. Of course, the range of 
economic loss is relatively small (0 to 
$3000) in minor injury cases. In serious 
injury cases where much larger amounts of 
economic loss are encountered, the bias in 
the distribution of compensation against 
the large loss cases is shown by the highly 
significant negative coefficient of «* in 
equations (3) and (6). These equations 
reveal that in serious injury cases where 
no lawyer is consulted (30 of 90 cases), the 
recovery rate (i.e. compensation as a 
percentage of economic loss) declines 
steadily from about 50 percent for small 
amounts of economic loss to only 26 per- 
cent for economic loss of $75,000. In other 
words, the individual’s expected net cost is 
only $1300 in a $2500 accident but it is 
$55,000 in a $75,000 accident. 

This discrimination by amount of loss is 
closely related to discrimination by kind of 

1! For example, in one of the fatality cases involving 
death of a breadwinner, economic losses totalled 
$155,000 while total compensation to survivors was only 
$250. It is also interesting to note that a discount rate 
greater than 30 percent would need to be employed 
before full compensation for economic loss would be 
shown. 

18 This result is obtained from equation (6) by solving 
for vr when we=fpr=1, t= oy, =%r™%y=0, and 
lt, = $2,500 and $75,000 respectively. 


loss. Since 97 percent of the losses of fatal- 
ity cases, and two-thirds of the losses of 
serious injury cases are income losses, 
whereas 85 percent of the losses of minor 
injury cases are automobile damage, the 
differences between the recovery rates for 
the three groups (80, 45, and 20 percent 
respectively) suggests very clearly that the 
present compensation system discrimi- 
nates between automobile damage on the 
one hand, and personal injuries resulting 
in income loss on the other hand.” 

The reason for this bias by kind of loss 
lies primarily in the difference between 
two-party insurance which covers automo- 
bile damage and three-party insurance for 
income loss. Accordingly, an insured is 
protected by his own insurance company 
against the amount of damage to his 
automobile in excess of the deductible 
provision, without regard to fault. With 
income loss resulting from personal in- 
juries, however, three-party insurance 
prevails, and one’s own automobile in- 
surance company provides protection only 
against one’s liability for the losses of 
others. If compensation for income loss 1s 
to be obtained from the automobile in- 
surance industry, it must be obtained from 
the other person’s insurance company, and 
that requires proof that the other person is 
at fault, and is therefore at least partly 


18 This bias of the system against large income loss 
cases exists as well in cases where tort settlement is re- 
ceived. For example, in nonfatal accident serious in- 
jury cases involving tort settlement, the median values 
of net tort settlement as a percent of economic loss 
decline steadily from 107 percent to 13 percent as the 
amount of economic loss increases from under $1000 to 
$10,000 or more. Similarly in fatality cases, these 
medians are 26 percent for losses under $3000 but only 
11 percent for losses in the $3000 to $49,999 range, It is 
interesting to note that the median values of gross tort 
settlement as a percentage of expenses incurred re- 
mains fairly constant over all expense classes for both 
serious and minor injuries in nonfatal accidents (about 
160 percent and 90 percent respectively) and for fatality 
cases (about 100 percent), which implies that persons 
who receive tort settlements receive amounts propor- 
tional to their expenses, but not to Income loss. 
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responsible for the income losses flowing 
from the accident. 


3. The distribution of compensation dis- 
criminates against the survivors of fatality 
cases. 


Equation (3) shows that after taking 
account of both the stage of litigation and 
the amount of economic loss, the expected 
compensation to relatives of persons killed 
in accidents is about $1750 below that for 
minor or serious injury cases. The addi- 
tional expected return to fatality cases is 
shown to be —$1665 in equation (6), while 
that for nonfatality cases is +$86. This 
difference is largely due to the greater rela- 
tive importance in fatality cases of income 
loss which has lower probability of re- 
covery than either medical expense or the 
expense of automobile damage.” 


4. Lawyers probably contribute significantly 
to the net tort setilements recewed by their 
clients and therefore play an important role in 
the compensation system. 


Equation (6) shows additional expected 
-returns of —$150 in cases involving no 
lawyer, +$480 in cases involving lawyer 
but no suit, -+$1017 in cases involving suit 
but no trial, and +$85 in cases involving 
trial. It is important to bear in mind that 
in this study legal expenses are a deduction 
in the measurement of compensation so 
that these measured contributions of 
lawyers are contributions over and above 
the cost of their services. Even in the minor 
injury cases, equation (8) shows positive 
expected contributions from lawyers of 
$12, $428, and $255, respectively, for the 
three successive stages of litigation involv- 
ing lawyers, whereas the effect of no law- 
yer is negative (—$33). The expected 


2 The difference may also be partly due to the fact 
that in some fatality cases (children for example) there 
are no identifiable dependents, and therefore no one to 
compensate for economic losses. 


return from the lawyer is then positive for 
every group considered and significantly 
different from cases involving no lawyer in 
5 of the 6 tests conducted in equations (3) 
and (5). It is only in cases involving trial 
(equation (3)) where the expected differ- 
ence drops to +-$235 that the difference 
from cases involving no lawyer is statisti- , 
cally insignificant at the .05 level in a one- 
tail test. All other tests show a significant 
increase in average return when a lawyer 
is employed. Equations (6) and (8) indi- 
cate that lawyers contribute most to their 
clients in cases involving suit but no trial, 
and that going to trial produces, on aver- 
age, a negative marginal net benefit. 
Overall, the expected return with suit is 
$1167 higher than for cases with no law- 
yer, but cases proceeding on to trial have 
an expected return $932 below that peak. 
With minor injuries, cases with suit but no 
trial have an expected return $461 higher 
than those with no lawyer, but the ex- 
pected return to cases involving trial is 
$173 below those involving suit but no 
trial, although it remains $288 above those 
involving no lawyer. 

These results suggest that too many 
cases are taken to trial, but they also 
establish the need of persons involved in 
traffic accidents, or their survivors, for 
lawyers in obtaining compensation. Unfor- 
tunately, this need is not usually recog- 
nized. The beta coefficient for the stage of 
litigation variables in equation (6) is only 
0.085 as compared to 0.43 for the type of 
accident and injury dummies. The rela- 
tively low proportion of variance in com- 
pensation accounted for by the type of liti- 
gation dummies reflects the large number 
of persons who do not hire lawyers, prob- 
ably because of fear of legal costs and 
underestimates of the effectiveness of 
lawyers in obtaining compensation for 


2 See J. N. Morgan for the method of calculating 
these beta coefficients. 
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economic losses resulting from traffic 
accidents.” 


5. Long delays from the time of accident to 
final compensation are commonplace. These 
delays frequently create serious financial 
problems for the person involved or his fam- 
tiy, and this happens most frequently in 
cases involmng sutt and in cases where the 
amount of settlement 1s large. Alihough our 
prenous resulis suggest that suit may be 
necessary to obtain adequate compensation, 
this avenue ts open only to those who can watt 
an average of 20 to 30 months for compensa- 
tion. Consequently, the amount and adequacy 
of the compensation received may frequently 
depend as much on ability to watt as on the 
validity of the case. 


Equation (5) shows that the delay to 
final compensation depends significantly 
on the amount of compensation received, 
the stage of litigation involved, and the 
type of injury sustained. Least important, 
with a beta coefficient of 0.13, are the type 
of injury dummies. Equation (7) indicates 
negative additional expected delays for 
minor injuries in both nonfatal and fatal 
accidents (—0.2 and -—1.4 months, re- 
spectively), but in fatality and the two 
serious injury cases, they are positive (1.0, 
2.7, and 2.4 months, respectively). 

The litigation dummies have a very 
important effect on the delay to final 
compensation; their beta coefficient is 0.51 


R Only 47 percent of the serious injury cases, 23 per- 
cent of the survivors of fatality ceses, 21 percent of 
minor injuries in fatal accidents, and 7 percent of minor 
injuries in nonfatal accidents were found to have an 
opinion when asked whether insurance companies will 
offer a larger settlement if the claimant is represented by 
a lawyer. Of those who do have opinions, 81 percent 
think that larger settlements are obtained with the 
assistance of lawyers, but this leaves 19 percent with the 
opposite opinion together with the majorities of each 
injury group having no opinion at all. 

*3 The faster compensation for minor injuries in non- 
fatal accidents may reflect the desire of insurance com- 
panies to settle quickly and avoid litigation in the more 
serious accidents, 


indicating that the stage of litigation ac- 
counts for about four times as much of the 
variance in delay to final compensation as 
the type of injury. Whereas the additional 
expected delay is —1.0 month for cases 
involving no lawyer and -++0.4 months for 
cases involving a lawyer but no suit, it rises 
to 12.5 months with suit and to 9.2 months 
with trial. Obviously, if one is to obtain the 
higher return previously shown to be 
associated with suit, one must be able to 
wait substantially longer for final pay- 
ment. 

The additional delay with suit as com- 
pared to cases involving no lawyer will be 
longer than the 13.5 months differential in 
their regression coefficients in equation (7), 
because the time lag between accident and 
final compensation also depends on the 
amount of compensation received. This 
partial relationship (a second-degree quad- 
ratic) is highly significant (equation (4)), 
and the beta coefficients for 9, and 47, are 
relatively large (0.37 and 0.24 respec- 
tively). The nature of the relationship 
indicates that the resistance of the insur- 
ance industry rises very rapidly with 
compensation, but that most of the cases 
considered were settled in 30 months or 
less. 

When we put together the various 
parameter estimates shown in equation 
(7), we see that the cases which suffer the 
most delay are those involving serious 
injury in nonfatal accidents, suit, and a 
relatively large amount of compensation. 
The expected delay for these cases range 
from about 18 months to more than 2 years 
as the amount of compensation increases 
over the $1000 to $12,000 range. We con- 
clude therefore that some persons are 
probably forced to settle for inadequate 
compensation simply because they are 
unable to endure the long wait involved 
in obtaining more adequate reparation 
through the courts. 
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Production Scheduling, Intermediate 
Goods, and Labor Productivity 


By W. H. LOCKE ANDERSON* _ 


The empirical literature on the short-run 
relationship between labor input and out- 
put is at variance with the static neo- 
classical production model in two respects.} 
Measured elasticities of input with respect 
to output are less than one, and input 
seems to respond to output with a lag. The 
first of these empirical results seems in- 
consistent with the law of variable pro- 
portions; the second implies that firms 
operate below their short-run production 
functions for some or all of the time. 

The various authors who have reported 
these statistical results have offered ad hoc 
rationalizations of varying degrees of rigor 
and explicitness of assumption. Although 
specific papers differ with respect to the 
emphasis which they place on particular 
elements in the cost picture, nearly all 
assert that adjustment costs are the key to 
understanding the differences between 
observation and the predictions of the 
static neoclassical model. 

There seems to be little doubt that 
changes in labor input in either direction 
are costly. Ronald Soligo (pp. 174-75) 
offers a substantial list of costs to be 
attached to changes in employment, and 
Ray Fair (pp. 15-16) asserts with some 
persuasiveness that they apply as well to 
changes in the length of the work week. 
When adjustment costs are important, 
firms will operate on the static production 


* The author is professor of economics at The Uni- 
versity of Michigan. He would like to thank Barry 
Bosworth, Harold Shapiro, and Hugo Sonnenschein for 
their many helpful comments 

t For an up to date bibliography, see Brechling and 
O’Brien. An excellent paper not listed in their bibliogra- 
phy is that of Fair. 
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function only at seasonal or cyclical peaks. 
At other times they will “hoard” labor in 
order to avoid adjustment expenses. As a 
consequence, the proportional amplitude 
of fluctuations in labor input will be 
smaller than that of output, even though 
it might be larger if firms always operated 
on the static production function.? More- 
over, if firms are uncertain about the sus- 
tainability of variations in their produc- 
tion levels, they will absorb such changes 
by varying their labor hoards until they 
become convinced that changes are to be 
lasting. Uncertainty will therefore intro- 
duce a lag into the relationship between 
production and labor input. 

There is little reason to question the 
validity of this analysis. Adjustment costs, 
both monetary and imputed, clearly do 
influence the behavior of the firm in count- 
less respects, and in the short run they may 
be as important as steady-state costs. The 
positions in which we observe firms are 
influenced not only by where they would 
like to be if they were at rest, but also by 
where they have recently been and where 
they plan to go. 

Nonetheless, there is a strong possibility 
that the adjustment cost argument has 
been overstated. At least some portion of 
the apparent low elasticity and lagged 
adjustment may be attributed to the way 
in which the relationship between labor 
input and production is usually measured. 
If a firm produces intermediate goods 
which are storeable inputs into the pro- 
duction of its final product, the optimum 


2 This is demonstrated by R. Solow, using variational 
methods and continuous time. 
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production schedules for these goods will 
often show smaller variations than those of 
the final products. Furthermore, the peaks 
- and troughs in production of intermediate 
goods will often lag behind those in final 
products. If a substantial portion of the 
firm’s labor force is engaged in the produc- 
tion of intermediate goods, any study 
which correlates total labor input to the 
output of final product alone is apt to 
indicate a low elasticity and a distributed 
lag even when the true elasticity is higher 
than unity and there is no lag. 

To explore the cost relationships which 
lead to this state of affairs, the central 
portion of this paper is devoted to the 
production scheduling problem of a firm 
which produces a final good and an inter- 
mediate good under rising marginal costs 
with zero adjustment costs. After the 
optimum schedules have been derived, the 
total labor requirements are compared 
with production of the final good to reveal 
the extent to which this comparison leads 
to incorrect conclusions about the nature 
of the short-run input output relationship. 
In order that the analysis be relatively 
simple, the firm is assumed to have known 
deliveries, a fixed capital stock, and fixed 
wages and storage costs. Thus the model is 
more applicable to the analysis of seasonal 
variations in input and output than to 
cyclical variations. 


I. Scheduling a Single Product 


The exposition of production scheduling 
for firms with intermediate goods will be 
greatly simplified by solving first the 
scheduling problem for firms which pro- 
duce no intermediate goods. This problem 
has been extensively studied by Franco 
Modigliani and Franz Hohn, Kenneth S. 
Arrow and S. Karlin, and Vernon Smith. 
This section adds little to their analysis. 
Its purpose is merely to apply their find- 
ings to the context within which we wish 
to study the two-good firm. 


We begin by defining the notation and 
making explicit the assumptions. Let: 


. 6 be an angle such that 27/@=1 year; 


[0, T]= planning period (as the solution 
will show, this need not be much 
more than a year); 

S(t) = cumulative shipments from 0 to 
t; 

X(t)=cumulative production from 0 
to t; 

H(t) =stocks at t; 

L(t)=labor cost of production at t 
(assumed to be proportional to 
employment); 

v=unit storage cost of output per 
unit (this is out-of-pocket cost, 
not interest). 


The interest rate is taken to be zero. The 
time derivatives of S, X, and H can be 
interpreted as follows: 


S(t) =level of shipments at t; 

X(t) =level of production at t; 

H(t) =rate of inventory accumulation at 
t where H(t)=X(t)—S(t). 


Assume: 


H(0)=0; 
S(t) =at+ (8/0) sin t9, and hence 
S(t}h=a+B cos tf; a>B and hence 
S(t) >0; 
L(t) = aX(t)+(c/2) X(t)? 


No distinction is drawn between direct 
time and overtime. The right-hand side 
of the labor cost function is proportional to 
man-hours employed, the proportionality 
factor being an assumed constant wage 
rate. The constraints on production are: 


H(t) = X(t) -S(t) 20; 
X(t)>0 (In the problem stated this 
constraint does not bind.) 


The problem is to minimize the integral: 
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T 
M C=f Gu) + LO, 


which is the sum of storage and labor 
costs, subject to the nonnegativity con- 
straints on stocks and production. 

If we disregard the nonbinding con- 
straint on X(t), we can see that the opti- 
mization problem is a common problem in 
the calculus of variations, that of mini- 
mizing the integral of a bounded function.® 
The solution for X(t), te[0, T], must con- 
sist of portions which are either on the 
boundary X(t})= S(t), or are extremals, 
that is, solutions to the Euler equation 
derived from (1). In principle, the solution 
may be entirely on the boundary or it may 
be entirely extremal. 

Given the definitions of H(t) and L(t), 
the Euler equation for the minimization of 
C may be seen to be: 


(2) = 
(A 


Hence the extremal paths for X (t) and 
X(t) are given by: 


(3) TiS tah. aad 
C 


(4) X(t) =t + dat + bey 
C 


where kı and ks are constants of integra- 
tion. The optimal level of X(t) at any 
te[0, T] will therefore either lie on the 
boundary X(t)=S(t) or be given by the 
extremal (4). 

To find a complete solution to the 
problem, it is necessary to identify those 
intervals over which X(t) is extremal and 
those over which it is bounded. Let us 


3 Elagolc is a splendid introduction to the calculus of 
variations. The material necessary for the understand- 
ing of this paper is lucidly presented on pp. 13-39, 64-72, 
94-98, The Appendix to this article sketches out an 
intuitive derivation of the solutions to both the one- 
good and the two-good problem without explicit use of 
variational methods. 
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X(t) S(t) 


Fi bo by t2 


Figure Í1 


denote by t; and t; the entering and leav- 
ing points, respectively, of a segment of the 
optimal path which is extremal. Some 
necessary conditions must be met at these 
end points.* They are: 


X(t) = S(t), 
X(t) = S(tz), 
X (ti) = S(t), 
X (ts) = S(ty). 


The first two simply state that net inven- 
tory accumulation over the entire period 
telti, ts] must be zero; the second two state 
that X(t) must be continuous over te[0, 
T]. 

These end-point conditions make it 
possible to visualize the entire solution 
with the aid of a diagram (Fig. 1). The 
sinusoid in Figure 1 is the level of ship- 
ments S(t). The straight line segments 
constitute those portions of the optimal 
path for which X(t) is extremal. Their 
slopes are equal to o/c, from (3). The end 
point conditions (5) enable us to find tı and 
t: explicitly from (3), (4), and the given 
form of S(t), but the explicit solution is 
neither neat nor instructive. 

Three interesting properties of the gen- 
eral nature of the solution may be see 
from Figure 1. i 

1) If the seasonal pattern in shipments 
repeats itself over and over, so will the 
seasonal pattern in production. Thus ty’ 
and t,’, the entering and leaving points of 
the second extremal portion occur one 


(5) 


1 See Elsgolc, pp. 94-98. 
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year later than the corresponding tı and 
ts. 

_ 2) The end of the planning horizon (T), 
as Modigliani and Hohn show, need not 
be much beyond the next seasonal peak in 
shipments. 

3) Since the slopes of the extremal por- 
tions are v/c, the smaller is v (unit carrying 
cost) relative to c (the derivative of mar- 
ginal cost with respect to production), the 
longer will be the interval [t:, tz} and the 
larger will be the maximum inventory 
(achieved at 3 quarters of the way through 
each year). At one extreme when v=0, 
optimum production will be completely 
smooth from t= tı=r/29 onwards. At a 
other extreme, for v/c>max [5(t)]= 
there will be no storage and X ans 
always. Note that for 80 >v/c>22p0/r, the 
amplitude of the seasonal fluctuations in 
production will be as great as that of ship- 
ments even though some storage takes 
place. 

Extensions of this simple model may be 
made, but none need concern us at any 
great length here. 

1) Initial stocks need not have been 
assumed to be zero. They only affect the 
optimal plan in the first period or so (and 
may require explicit recognition of the 
nonnegativity constraint in X(t)). The 
effects of initial stocks are derived by 
Modigliani and Hohn, and by Arrow and 
Karlin. 

2) The assumption of sinusoidal ship- 
ments was not essential. Any seasonal 
pattern with a single peak and a single 
trough would lead to a qualitatively simi- 
lar solution. 

3) Minor departures from the assumed 
quadratic labor cost function would change 
the shape of the extremal portions of the 
optimal path, but would not change the 
general outlines of the solution. For a 
general labor cost function, the Euler 
equation Is: 


X(t) ae ate ady 
6) IMCO) 


dX(t) 


where MC(X(t)) is marginal labor cost as 
a function of output (X(t)). Thus, if the 
marginal cost function is convex for a 
given output at a given time, the extremal 
passing through this point is concave, and “ 
if marginal cost is concave, the extremal is ` 
convex. oo 

4) The introduction of a non-zero rate 
of interest makes little difference’ in the 
shape of the extremal paths unless the 
interest rate is large. If we seek to mini- 
mize discounted costs, we rewrite .(1) as: 


j 

0) C=] OHO + LOs, 
0 

for which the Euler equation is: 


v ra 


(2) X() — 1X) = 





Its solution for X(t) is: 


(3% X(t) = — 





where & is a constant of integration. The 
closeness of this solution to (3) may be 
seen if we compare the corresponding 
extremals through any point (to, X (to)). 
From (3) we get 

l 7 
C1) RE =a) 8X tay a (bt) 
Expanding e* in (3’) and keeping only the 
linear term, (3’) may be written as: 


o+ra 


(7) X(t — to) = X (to) + 





(t — to). 


Thus with a positive interest rate the 
extremal is steeper than with a zero rate, a 
conclusion which would be reinforced by 
retaining more terms in the expansion. As 
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we should expect, therefore, the optimal 
plan with a positive interest rate involves 
more time on the boundary and smaller 
average stock holdings. 

5) A storage capacity limitation which 
prevents the path shown in Figure 1 from 
being realized would lead to the solution 
shown in Figure 2, where for telts, ts] 
stocks are at the permissible maximum. 


Tl. Scheduling Intermediate 
and Final Products 


- We turn now to a discussion of the opti- 
mal production plan when the firm pro- 
duces an intermediate good which is an 
input into the production of the finished 
good. Define the units of the intermediate 
good so that one is required in the pro- 
duction of each unit of the finished good. 
Let: 


0 again be an angle such that 27/@=1 
year; 
0, T]=planning period; 
S(t)=cumulative shipments of the 
finished good from 0 to t; 
&i(t)=cumulative production of the 
finished good; 
X2(t)=cumulative production of the 
intermediate good; 
H,(t)=stocks of the finished good; 
H(t) = stocks of the intermediate good; 
L(t) =labor cost of production of the 
finished good at t; 
L,(t)=labor cost of production of the 
intermediate good at t; 
vı= unit storage cost of the finished 
good; 
va=unit storage cost of the inter- 
mediate good. 


The time derivatives of S, X1, X3, Ha, and 
H: have the obvious interpretations. 
Assume: 


H,(0), H:(0)=0; 
S(t) is given by the same function used 


te tats ti 


FIGURE 2 
above; 


L(t) = X(t) + = (X(t); 


L(t) = a2Xe(t) + = (X(t)? 


The constraints are: 

H(t) = Xi(t) — S(t) 2 0; 

H(t) = X(t) — Xi(t) 2 0; 

X), X(t) >0 (again, these con- 
straints will not bind). 


The optimization problem is to minimize: 


T 
(8) C = f (vıH(t) + veH3(t) + L:(t) 


T La (t) ) dt, 


subject to the nonnegativity constraints on 
stocks and production. Since the constraint 
on H(t) is a given function of time, its 
effects on the optimal path of Si(t) may be 
found by application of end-point condi- 
tions (5). The constraint on H(t) is not so 
simply handled, however, and it is con- 
venient to recognize it by introducing a 
Lagrangian multiplier, A(t), where: 


A(t) = 0 whenever H(t) > 0, 
A(t) #0 whenever Hít) = 0. 
We then minimize the functional: 


(9) 


T 
(10) Cts Í. (0, H(t) + vH 2{t) -+ L(t) 


+ La(t) + A(t) Ha(t))at. 
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The Euler equations are: 


iy Koes 


C1 C1 


42) X(t) = 4, 
C4 C4 





} and 


Therefore, when H,(t)=0, the extremal 
for X(t) is given by the solution to: 





Dy 

1r X(t) = 

(11’) i(t) ae 

But 

(125 X2(t) = Xi(t) (e., Xa(t) is under 
constraint), 


When 4,(t) +0, the two extremals are 
given by solutions to: 


U1 — Ves 


(11”) X(t) = 


» and 





Cy 


X.(t) = ies . 


C2 


(12) 


A comparison of (11°) and (11%) is in- 
structive. When H;(t)=0, production of 
the finished good cannot diminish stocks 
of the intermediate good. The marginal 
storage cost is therefore v, and the deriva- 
tive of marginal labor cost with respect to 
X(t) is cxt+-c2, since additional production 
of the finished good must be matched by 
additional production of the intermediate 
good. When H;(t)>0, however, the net 
storage cost is only 91—93, since production 
of the finished good depletes stocks of the 
intermediate good. This being the case, the 
derivative of marginal labor cost with 
respect to X(t) is simply cı, since X,(t) is 
not constrained to equal X(t). 

We turn now to the question of deter- 
mining which portions of the optimal paths 
are extremals and which lie on the bound- 
aries imposed by the nonnegativity of 
stocks. If the optimum production sche- 
dule for the finished good is partly extre- 


mal and partly bounded, then the time- 
path of X(t) is similar to the solution for 
X(t) given in Figure 1. It is clear that if 
02/C_> (v1—3)/¢1, then no part of the opti- 
mal path for X,(t) can be extremal, since 
it is impossible to construct a path satis- 
fying the end point conditions. Under these 
circumstances, the intermediate good will 
never be stocked, and the extremal for 
X(t) will have slope vs/(ci+e). Note that ` 
09/Ca> (01—V2) /cy implies 03/¢s>0;/(q+e:). 
Bearing this in mind, we may distinguish 
five classes of optimal solution. 

. Dy 01 — Os 

==% 
C3 C1 


Case 1: 





< Bé. 


Under these circumstances, the optimal 
plan (shown in Figure 3) involves accumu- 
lation of stocks of both goods during part 
of the year. 

Vi — V? 


T2 
—<po< 
Ce Cy 


Case 2: 





The optimal path entails no stocking of the 
finished good, but the intermediate good is 
stocked over part of the year. 
vı — Deg 


Ug 
g0 < — < 
Ce ĉi 


Case 3: 





Neither good is ever stocked. 


a 01 — Dy 
Case 4: — > . 


C3 ĉi 








< b. 

C1 + C2 
The intermediate good is never stocked but 
the final good is stocked over part of the 
year. 





Case 5: — > 


Dy 





> p8 
£1 + Ce 


Neither good is ever stocked. 
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S(t X(t) X 
(t) a a(t) 


Tye emin Emax t272 


FIGURE 3 


TII. Actual and Apparent Labor 
Productivity 


In order to discuss the implications of 
each of these patterns for productivity 
measurement, it will be convenient to plot 
the relationship between Xi(t) and X,(t) 
on the Xi(t), X(t) phase plane. We in- 
troduce the following notation: 


tı= entering date of extremal portion of 
path of X(t); 
t,= leaving date of extremal portion of 
path of Xi(t); 
7,= entering date of extremal portion 
of path of X;(t); 
To= leaving date of extremal portion of 
path of X,(t); 
tmine= date of seasonal trough in S(t); 
tmax™= date of seasonal peak in S(t); 


Xp (T2) 
Xp (ta) Ler 
Xalta) 
X(T) as 
X4(ty) X, (t2) 


Fievrs: 4 


. X, (19) 
Xo (Cmax) 


Xp(tmin) 
X,(T;) 


S(tmin) $(tmax) 


FIGURE 5 


These dates are indicated in Figure 3. 

Corresponding to Figure 3, we have the 
X(t), X,(t) phase relationship shown in 
Figure 4, which depicts the solution to 
Case 1. The solution for Case 2, in which 
the optimal path for X.(t) has no extremal 
portions, is shown in Figure 5. Since the 
optimal solutions for Cases 3, 4, and 5 al- 
ways entail equality between X(t) and 
X.(t), their phase paths (which are not 
illustrated) are simply 45 degree lines with 
amplitude depending on whether or not the 
finished good is stocked. 

We proceed now to examine the seasonal 
variations in labor costs which accompany 
these seasonal variations in production of 
the two commodities. We may combine the 
two labor cost functions to get an expres- 
sion for total labor cost. 


ĉi 
L(t) = a,X (t) -+ z (X(t)? 
(13) 


C4 


+ 4:X3(t) + z (X(t))?. 
We may also define a “steady state” func- 
tion in which ¥i(t) = X(t). 
L*(t) = (a, + a2) X(t) 


a ma = 2 XW). 
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1 * 


X; (tmin) X (tmax) 


FIGURE 6 


This shows the relationship between labor 
cost and production of the finished good 
when production of the intermediate good 
is in equilibrium with production of the 
finished good. If we wish to measure a cost 
function which uses only finished good 
production as its argument, it is presum- 
ably (14) which we seek to measure. 

Using these relationships, we are in a 
position to see the various kinds of mis- 
chief which occur when we estimate cost 
functions without taking proper account of 
intermediate products. 

Cases 3, 4, and 5 cause no difficulty; 
X(t) always equals Xi(t) and the L 
function always faithfully mirrors the L* 
functions. For Cases 1 and 2, however, this 
is not so. 

Consider first a degenerate version of 
Case 2, in which marginal production 
costs of Xi(t) are constant (¢:=0) and 
marginal storage costs of X3(t) are zero 
(v=0). Under these circumstances the 
phase path is a horizontal line; X(t) will 


never be stocked whereas X.(t) will be 
produced at a constant rate (a) throughout 
the year. The true and apparent cost 
relations are shown in Figure 6. Although 
the true cost function is quadratic, with 
rising marginal cost and falling output per 
man-hour as output rises, the apparent cost 
function shows constant marginal cost and | 
increasing output per man-hour. The ap- 
parent cost curve is only correct at the two 
times in the year at which ¥;(t) and X;(t) 


_ are equal. 


An even more alarming distortion in the 
cost relationship occurs in Case 1 and the 
nondegenerate (cı, 03540) version of Case 
2. During the seasonal phase from rs to the 
next year’s rı, X:(t) and X(t) are equal 
and a portion of the L* function is traced 
out. Subsequently, however, X.(t) lies 
above X(t) during the seasonal trough 
in X.(t) and below it during its seasonal 
peak (see Figures 4 and 5). The effect of 
this on the apparent cost curve may be 
seen in Figure 7, which corresponds to the 
Case 1 shown in Figure 4. The path of L, 
which is traced out by the arrowed phase 
line, is for much of the year considerably 


ce 


X (t4) X; (T4) 


FIGURE 7 


Xi (T2) X,[ta) 


Multiperiod Consumption-Investment 
Decisions 


By EucEne F. Fama* 


I. The Problem 


The simplest version of the multiperiod 
consumption-investment problem consid- 
ers a consumer with wealth w, defined 
as the market value of his assets at the 
beginning of period 1, which must be 
allocated to consumption cı and a port- 
folio investment wı—cı. The portfolio will 
yield an uncertain wealth level w: at the 
beginning of period 2 which must be di- 
vided between consumption c, and in- 
vestment wı— cz. Consumption-investment 
decisions must be made at the beginning of 
each period, until the consumer dies and 
his wealth is distributed among his heirs. 
The consumer’s objective is to maximize 
the expected utility of lifetime consump- 
tion. 

Uncertainty models of the multiperiod 
consumption-investment problem have been 
considered by Edmund Phelps, Nils Ha- 
kansson, and Jan Mossin (1968). But their 
quite similar treatments place severe re- 
strictions on both the form of the con- 
sumer’s utility function and the process 
generating investment returns. For ex- 
ample, the most general model is Hakans- 
son’s. He assumes that the probability 
distributions of one-period portfolio wealth 
relatives! that will be available at any 
future period t are known for certain at 


* Graduate School of Business, University of Chicago. 
The author wishes to thank Jacques Drése, Gary 
Eppen, Michael Jensen, a referee, and especially 
Merton H. Miller for their most helpful comments. 
Work on this project was supported by a grant from the 
National Science Foundation. 

1 The one-period wealth relative from t to t-+-1 is de- 
fmed as total dollars of market value at t-++-1 per dollar 
invested at t. It is thus one plus the one-period (per- 
centage) return from t to t-++1. 
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period 1 and thus are independent of 
events that will occur between periods 1 
and t. The consumer’s utility function is 
assumed to be of the additive form 


u(ci,...,).-.) = Dd, aU (a), 
tm 


O<a< il, 


so that the utility provided by consump- 
tion in period t cannot be affected by levels 
of consumption attained in other periods. 
Moreover, the one-period utility function 
U(c,) is assumed to be monotone increas- 
ing and strictly concave (i.e., marginal 
utility is positive and the consumer is a risk 
averter),? and U(c,) must imply either 
“constant risk aversion” or “constant 
proportional risk aversion,” where these 
terms are as defined by John Pratt. 

Hakansson shows that in this model the 
optimal consumption for any period t is a 
linear increasing function of wealth w. In 
addition, the portfolio opportunities that 
will be available in periods after t affect 
the optimal split of w, between current 
consumption and investment, but the 
optimal proportions of portfolio funds in- 
vested in different assets at t depend only 
on the consumer’s one-period utility func- 
tion U(¢,) and on the distributions of one- 
period wealth relatives associated with 
currently available portfolios. In essence, 
the choice of an optimal portfolio mix is 
“myopic” in the sense that it depends only 
on one-period utilities and returns. 

But these appealingly simple results are 
direct consequences of the restrictions 


3 A general definition af concavity is provided in 
fn. 9. 
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imposed on . utility functions and the 
process generating investment returns by 
the Phelps-Hakansson-Mossin models. The 
goal in this paper is to present a more 
general multiperiod consumption-invest- 
ment model, but one which nevertheless 
leads to interesting hypotheses about 
observable aspects of consumer behavior. 
The main result is the proposition that if 
the consumer is risk averse (i.e., his utility 
function for lifetime consumption is strictly 
concave) and markets for consumption 
goods and portfolio assets are perfect,’ 
then the consumer’s observable behavior 
in the market in any period is indistin- 
guishable from that of a risk averse ex- 
pected utility maximizer who has a 
one-period horizon. 

With this result it is then possible to 
provide a muliipertod setting for hypoth- 
eses about consumer behavior derived 
from one-pertod wealth allocation models, 
and these have been studied extensively.‘ 
One-period models assume, of course,that 
consumers have one-period horizons, but 
in most cases their behavioral propositions 
only require that consumers behave as if 
they are risk averse one-period expected 
utility maximizers, and this will be the case 
in the multiperiod model to be presented 
here. Thus perhaps the major contribution 
of this paper is in providing a means for 
bridging the gap between one-period and 
multiperiod models. 

As a specific illustration we will later 
consider in detail the adjustments to the 
multiperiod model that are necessary to 


3 That is: (a) consumption goods and portfolio assets 
are infinitely divisible, (b) reallocations of consumption 
and investment expenditures are costless, and (c) the 
congumer’s activities in any market have a negligible 
effect on prices. Such a “perfect markets” assumption 
ig common to almost all wealth allocation models (one- 
period and multiperiod) and will be maintained through- 
out the discussion here. 

4See, for example, Peter Diamond, Jacques Dréze 
and Franco Modigliani (1966), Fama (1965, 1968a, 
1968b), Jack Hirshleifer (1965, 1966), Michael Jensen, 
John Lintner (1965a, 1965b). 


provide a multiperiod setting for the major 


propositions about consumer behavior 


associated with the one-period, two- 
parameter wealth allocation models of 
Harry Markowitz, James Tobin (1958, 
1965), William Sharpe (1963, 1964), John 
Lintner (1965a, 1965b), and Fama (1965, 
1968a). Indeed it will be shown that a 
multiperiod model in which the optimal 
portfolio for any period is “efficient” in 
terms of distributions of one-pertod port- 
folio wealth relatives requires few assump- 
tions beyond those already made in the 
one-period models.’ 


Il. The Wealth Allocation Model 


First the multiperiod model must itself 
be developed. Let 8, the “‘state of the 
world,” signify the set of events (current 
and past prices, etc.) that constitutes 
history up to t. Thus f is a subset of 6.. 
If the state of the world at t is £,, there will 
be #(8,) investment assets available to the 
consumer; the wealth relatives from t to 
t+1 for these assets are represented by the 
vector 


R= R(Be+1) 
(1) = (rB, rB) -e 
Txt) (Be+1)), 


so that a value of 8,1 implies a value of the 
vector of wealth relatives. If 


Hp, = (hi, ha, + + +s hay) 


is the (nonnegative) vector of dollars in- 
vested in each asset at t in state Ba, the 
consumer’s wealth at t+1 will be 


(2) Wer = Ha RB), 


where wu; and R(6,,1) are random vari- 


* Measuring the dispersion of a distribution of wealth 
relatives with a single parameter such as the standard 
deviation or semi-interquartile range, a portfolio is ef- 
ficient in the Markowitz sense if no other portfolio with 
the same expected one-period wealth relative has lower 
dispersion, and no other portfolio with higher expected 
wealth relative has the same or lower dispersion. 
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ables at t, and the primed variable denotes 
the transpose. 

The consumer’s behavior is assumed to 
conform to the von Neumann-Morgenstern 
expected utility model. Thus if for simpli- 
city we initially assume he will die for 
certain at the beginning of period 7-1, 
and if the state of the world at 7+1 is 
B41, the consumer’s utility for lifetime 
consumption is given by the “cardinal” 
function 


Ur4a(Crsa | Brea) 





re URGEN s.e yp Oly ee oy Crp Bra); 
where in general 
Ci = (Cix. EE EET 


is consumption from the beginning of his 
life, period 1— k, through period t, and the 
consumption c,+ı is in the form of a be- 
quest.” The goal of the consumer in his 
consumption-investment decisions is to 
maximize the expected utility of lifetime 
consumption. 

The consumer must make an optimal 
consumption-investment decision for pe- 
riod 1, taking into account that decisions 
must also be made at the beginning of each 
future period prior to r-+1, and that these 
future decisions will depend on future 
events. Dynamic programming, with its 
“backward optimization,” provides a nat- 
ural approach. That is, to solve the deci- 
sion problem for period 1, the consumer 
first determines optimal decisions for all 
contingencies for the decision problem to 


* Later the model will be extended to allow for an 
uncertain period of death, (Section IV). 

T Since the utility of a given Cry can depend on the 
state of the world 8,4, the model is consistent with the 
so-called “state preference’ model introduced by 
Kenneth Arrow. As we shall see later, the more tradi- 
tional framework in which utilities are not state depend- 
ent is just a special case. 

For an axiomatic development of the expected utility 
model which implies the existence of subjective prob- 
abilities and allows for state dependent utilities (see 
Dréze). Dréze’s analysis is in turn an extension of 
Savage’s work. 


be faced at period r. Then he determines 
optimal decisions for r—1, under the 
assumption that he will always make 
optimal decisions at 7. And so on, until he 
works his way back to the decision at 
period 1, which is then based on the as- 
sumption that optimal decisions will be 
made at each future period for any pos- 
sible contingency. 

Formally, optimal decisions for all w, 
and f, can be summarized by the function 


U (Cra, ©, | Br) 
(3) = max f Usa1(C,, HR’ | Boga) 
êr, Hør V Bepi 
dE 5-(Br41); 
subject to the constraints 
ETEA 
Hg, Z Oner), 


Hat = wW, — Cr, 


where Fa, (8,41) is the distribution function 
of 8,41 given state 8, at 7;0,(B,) is the null 
vector (i.e., a vector of zeros) with dimen- 
sion 1X(8,);7 is the sum vector (i.e., a 
vector of ones) which will always be 
assumed to have whatever dimension is 
needed for the purpose at hand.’ The 
function U,(C,1, W18) is the maximum 
of expected utility at 7 as a function of 
realized past consumption C,, and cur- 
rent wealth w,, given that the state of 
the world is 8,. 

More generally, for t=1, 2, ..., 7, the 
process of backward optimization is sum- 
marized by the recursive relation 


(4) U(Cur, We | b) = 





max Ursi(Cr, HR’ | Bit) dF albe), 
g Hp, Bers 
subject to 
0 < Ct < Wr, Hat’ = Wy — Ct, 


a, > On (64): 


*Keep in mind that, given (2), integrating over 
Br41 implies averaging over R= R(6r4:) and thus over 
twrp ABR 
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The function U.(C.-1, w:|8,) provides the 
maximum expected utility of lifetime con- 
sumption if the consumer is in state B, at 
period t, his wealth is w, his past con- 
sumption was C;_1, and optimal consump- 
tion-investment decisions are made at the 
beginning of period t and all future periods. 

Expression (4) exemplifies a common 
feature of dynamic programming models. 
In general it is possible to represent the 
decision problem of any period t in terms 
of a derived objective function (in this 
” case U) which is explicitly a function 
only of variables for t+1 and earlier 
periods, but which in fact summarizes the 
results of optimal decisions at t+1 and 
subsequent periods for all possible future 
events. Thus the recursive relation (4) 
represents the multiperiod problem as a 
sequence of “one-period”’ problems, though 
at any stage in the process the objective 
function used to solve the one-period 
problem summarizes optimal decisions for 
all future periods. 

Representing the multiperiod consump- 
tion-investment problem as a sequence of 
one-period problems in itself says nothing 


about the characteristics of an optimal 


decision for any period. The main result of 
this paper is, however, the following. 


Proposttion 1. If the utility function 
for lifetime consumption U,41(C,+41/8,+1) 
has properties characteristic of risk aver- 
sion (specifically, if for all 6,41, Usyi(Cr4| 
8-41) is monotone increasing and strictly 
concave in Cm1), then for all t the derived 
functions U,(Cy1, w|8:) will also have 
these properties.’ 





? The monotonicity of U, says that the marginal 
utility of consumption in any period is positive, while 
strict concavity implies that for O<a<1, 


UegslaCrgs + (1 — a) Coat | Bear) 
> aUri (Cri | Bra) + (1 — a) Ur4s(Crss | Br41), 


where Cru and Cru are any two consumption vectors 
that differ in at least one element. Geometrically, con- 
cavity says that a straight line between any two points 
on the function Urp lies below the function. As in the 


The proof of the proposition is pre- 
sented in the Appendix. 


III. Implications 


Though at this point its importance is 
far from obvious, it is the concavity of the 
functions U.(C;-1, w |84 for all t and £, as 
stated in Proposition 1, that will now allow 
us to bridge the gap between one-period 
and multiperiod wealth allocation models. 


A. The Utility of Money Function 


A foretaste of the discussion can be 
obtained by using the multiperiod model 
to derive the familiar utility of money 
function, most often discussed in the 
literature in connection with the expected 
utility model. If the state of the world at 
period 1 is 6; and the consumer’s past 
consumption has been Co, then for t=1 
expression (4) yields 


v(W: | b1) = UC, w| By) 


= max J UC, HR’ | Bs) dF's,(B2) , 
ei: Hg, By 


subject to 
0 < Ci < Wi, Hat = Wri — Ci; 
Hg, = On Bi) 


vı is the relevant utility function for 
timeless gambles taking place at period 1: 
that is, gambles where the outcome is 
known before the consumption-investment 
decision of period 1 is made. From Propo- 
sition 1, vı has the characteristics of a risk 
averter’s utility of money function: that is, 
it is monotone increasing and strictly 
concave in #,. Thus, though he obtains his 
utility of money function by a complicated 
process of backward optimization, and 
though his utility of money function in 
fact shows the expected utility of lifetime 
consumption associated with a given level 
of wealth at period 1, the consumer’s 


case of the more familiar utility of money function, the 
concavity of U. implies risk aversion. 
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behavior in choosing among timeless 
gambles is indistinguishable from that of 
a risk averter making a once-and-for-all 
decision. In other words, our analysis 
provides a multiperiod setting for the more 
traditional discussions of utility of money 
functions for risk averters, most of which 
abstract from the effects of future deci- 
sions. 


B. One-Pertod and Muliperiod Models: 
General Treatment 


More generally, when it comes time to 
make a decision at the beginning of any 
period t, t=1,2,...,7, past consumption 
(equal, say, to Ĉi) is known, so that the 
decision at t can be based on the function 


Pepi (Cty Wip | Biya) =U (Ces, Cty Wt}1 | Bt) 


Thus, for given wealth w, and state of the 
world £., the consumer’s problem at t can 
be expressed as 


(5) max f Tyan AR | BaF pB), 
Bt+1 


or. Hp, 
subject to 
0SaS mm, Hat = wm — a, 
Hg: = Ongo- 


Since, from Proposition 1, Usi is 
monotone increasing and strictly concave 
in (Ci, Wiri), Vep: 1S Monotone increasing 
and strictly concave in (Cs, wi 1). Thus, 
though the consumer faces a 7 period 
decision problem, the function 241(¢, 
W41(Bi41), which is relevant for the con- 
sumption-investment decision of period t, 
has the properties of a risk averter’s one- 
period utility of consumption-terminal 
wealth function. Though the consumer 
must solve a multiperiod problem, given 
vı his observed behavior in the market is 
indistinguishable from that of a risk averse 
expected utility maximizer who has a one- 
period horizon.) 


10 But we must keep in mind that though mhes! 
Welle) is only explicitly a function of variables for 


In itself, this result says little about 
consumer behavior. Its value derives from 
the fact that it can be used to provide a 
multiperiod setting for more detailed 
behavioral hypotheses usually obtained 
from specific one-period model. Since by 
design the multiperiod model is based on 
less restrictive assumptions than most 
one-period models," adapting it to any 
specific one-period model will require 
additional assumptions. But as we shall 
now see, these are mostly restrictions al- 
ready implicit or explicit in the one-period 
models. Little generality is lost in going 
from a one-period to a multiperiod frame- 
work. 


C. A Multipertod Setting for One-Period, 
“Two-Parameter” Portfolio Models 


Given the concavity of v, (5) is 
formally equivalent to the consumption- 
investment problem of a risk averse con- 
sumer with state dependent utilities and a 
one-period horizon.” As such it can be used 
to provide a multiperiod setting for a wide 


periods t and t+1, it shows the maximum expected 
utility of /i/e#me consumption, given optima! consump- 
tion-investment decisions in periods subsequent to t. 
Thus vı depends both on tastes, as expressed by the 
function Uri3s(Cui]Bra1), and on the consumption-in- 
vestment opportunities that will be available in future 
periods. 

The notion of summarizing market oppcrtunities in 
a utility function should not cause concern. Indeed this 
is done when utility is written (as we have done through- 
out) as a function of consumption dollars; then we are 
implicitly summarizing the consumption opportunities 
(in terms of goods and services and their anticipated 
prices) that will be available in each period. We shall 
return to this point in the Appendix where the utility 
function Uyii(Cru|Br41) for dollars of consumption 
will be derived from a more basic utility function for 
consumption goods. 

1 In particular, we have essentially assumed only 
that markets for consumption goods and portfolio as- 
sets are perfect, and that the consumer is a risk averter 
in the sense that his utility function for lifetime con- 
sumption is strictly concave. 

3 The term “state dependent utilities” refers to the 
fact that the function Dul Wess | Bun) allows the 
utility of a given combination (c, wn) to depend on 
Sts. Hirshleifer (1965, 1966) uses instead the term 
“state preference” to refer to this condition, 
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variety of one-period models such as, for 
example, the one-period model analyzed in 
detail by Hirschleifer. 

But the theories of wealth allocation 
most thoroughly discussed in the litera- 
ture are the one-period, two-parameter 
portfolio models of Markowitz, Tobin 
(1958, 1965), Sharpe (1963), and Fama 
(1965, 19684). These have in turn been 
used by Sharpe (1964), Lintner (1965a, 
1965b), Mossin (1966), and Fama (1968a, 
1968b) as the basis of one-period theories of 
capital market equilibrium. The market 
equilibrium relationships between the one- 
period expected wealth relatives and risks 
of individual securities and portfolios de- 
rived from these models have in turn been 
given some empirical support by Marshall 
Blume and Michael Jensen. The remainder 
of this section will be concerned with using 
our model to provide a multiperiod setting 
for the apparently useful results of these 
one-period models. 

The two-parameter portfolio models 
start with the assumption that one-period 
wealth relatives on asssets and portfolios 
conform to two-parameter distributions of 
the same general type. That is, the dis- 
tribution for any asset or portfolio can be 
fully described once its expected value and 
a dispersion parameter, such as the stan- 
dard deviation or the semi-interquartile 
range, are known.” It is then shown that if 

13 Since assets and portfolios must have distributions 
of the same two-parameter “type,’’ the analysis is 
limited to the class of symmetric stable distributions, 
which includes the normal as a special case. Properties 
of these distributions are discussed, for example, in 
Fama (1965) and Benoit Mandelbrot, and a discussion 
of their role in portfolio theory can be found in Fama 
(19682). 

Alternatively, the results of the mean-standard de- 
viation version of the two-parameter portfolio models 
can be obtained by assuming that one-period utility 
functions are quadratic in w. But strictly speaking, 
since the quadratic implies negative marginal utility at 
high levels of w, it is not a legitimate utility function. 
Moreover, the empirical evidence (see Marshall Blume, 
Fama (1965), Mandelbrot, and Richard Roll) that dis- 


tributions of security and portfolio wealth relatives 
conform well to the infmite variance members of the 


investors behave as if they try to maximize 
expected utility with respect to one-period 
utility functions i(ce Wp) that are 
strictly concave in (ca, Ww), optimal 
portfolios will be efficient in terms of the 
two parameters of distributions of one- 
period wealth relatives.4 The fact that 
optimal portfolios must be efficient then 
makes it possible to derive market equilib- 
rium relations between expected wealth 
relatives and measures of risk for indi- 
vidual assets and portfolios. 

But these models assume somewhat 
more about the utility function 0,4, than 
our multiperiod model. In particular, in 
the multiperiod model the function M+ 
(Ci, We41|Br41), which is relevant for the 
consumption-investment decision of period 
t, is strictly concave in (cs w1), but util- 
ity can be a function of the state Bi: Ge., 
utility can be state dependent). Thus to 
provide a multiperiod setting for the one- 
period two-parameter models it is sufficient 
to determine conditions under which 0,1 
will be independent of Bi41. 

State dependent utilities in the derived 
functions 741 have three possible sources. 
First, tastes for given bundles of consump- 
tion goods can be state dependent. Second, 
as will be shown in Proposition 2 of the 
Appendix, utilities for given dollars of 
consumption depend on the available con- 
sumption goods and services and their 
prices, and these are elements of the state 
of the world. Finally, the investment 
opportunities available in any given future 
period may depend on events occurring in 
preceding periods, and such uncertainty 
about investment prospects induces state 
dependent utilities. Thus the most direct 
way to exclude state dependent utilities 


symmetric stable class casts doubt on any model that 
relies on the existence of variances. Since the approach 
based on general two-parameter return distributions 
by-passes these problems, it seems simplest to lay the 
quadratic to rest, at least for the purpose of portfolio 
models. 

“ This concept of efficiency was defined in fn. 5. 
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is to asume that the consumer behaves as 
if the consumption opportunities (in terms 
of goods and services and their prices) and 
the investment opportunities (distribu- 
tions of one-period portfolio wealth rela- 
tives) that will be available in any future 
period can be taken as known and fixed at 
the beginning of any previous period, and 
that the consumer’s tastes for given bun- 
dles of consumption goods and services are 
independent of the state of the world.” 

With these assumptions, the utility of a 
given (Cs We41) is independent of Bien, so 
that bıı can be dropped from v443(c,, wer1| 
B1). Thus for given wealth, w, the deci- 
sion problem facing the consumer at the 
beginning of any period t can be written as 


Max Ves1(Ct; HR’) GF (Ris) 
ĉj: Hs, Ria 

Subject to 
OSa Lw, Hgt = wm — cr 


Hat = Ony 


where F(R) is the distribution function 
for the vector of wealth relatives R+ 

Since Proposition 1 applies directly to 
this simplified version of the multiperiod 
model, at any period t the function yi 
(C, W) is monotone increasing and 
strictly concave in (c, W1) and is thus 
formally equivalent to the one-period 
utility function used in the standard 
treatments of the one-period, two-para- 
meter portfolio models. If distributions of 
one-period security and portfolio wealth 
relatives are of the same two-parameter 
type, we have a multiperiod model in 
which the consumer’s behavior each period 
is indistinguishable from that of the con- 
sumer in the traditional one-period, two- 


4 Jt is important to note that some such assumptions 
are Implicit in the one-period, two-parameter models 
themselves since they do not allow for the effects of 
state dependent utilities on the consumption-invest- 
ment decision. Exactly these assumptions are quite 
explicit in the Phelps-Hakansson-Mossin models. 


parameter portfolio models. From here it . 
is a short step to develop a multiperiod 
setting for period-by-period application of 
the major results of the one-period, two- 
parameter models of market equilibrium. 


IV. Extensions: Uncertain 
Period of Death 


For simplicity, the development of 
Proposition 1 and its implications made 
use of the simplest version of the multi- 
period consumption-investment model. In 
particular, it was assumed that (a) the 
consumer’s resources at the beginning of 
any period t consist entirely of w, the 
value of the marketable assets carried into 
the period from previous periods; and that 
(b) the period of the consumer’s death is 
known. But it is not difficult (indeed the 
major complications are notational) to 
extend the model to take account of the 
fact that the consumer has an asset, his 
“human capital,’ which will generate 
income in periods subsequent to t, but 
which cannot be sold outright in the 
market. The extended model would allow 
the ways that the consumer employs his 
human capital during t—his choice of 
occupation (s) and the division of his time 
between labor and leisure—to be at his 
discretion. It is also easy to extend the 
model to allow for opportunities the con- 
sumer may have to borrow against future 
labor income or against his portfolio. 

But these extensions will not be pur- 
sued here.!® We shall consider instead how 
the possibility of an uncertain period of 
death can be introduced into the simple 
wealth allocation model of Section II. 

For simplicity, the analysis so far has 
assumed that the consumer dies for certain 
at the beginning of period r-+1. But the 
model, exactly as stated in (4), is consis- 
tent with the probabilistic occurrence of 


16 They are discussed in detail in Fama (1969), an 
earlier version of this paper, which will be made avail- 
able to readers an request, 
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death (and the distribution of the con- 
sumer’s wealth among his heirs) in earlier 
periods. A subset of the events that com- 
prise the state of the world, £+, is the set of 
all events up to t that could affect the 
consumer’s utility for any vector of life- 
time consumption. A subset of these 
events could in turn be the life-death status 
of the consumer. Thus the state of the 
world at t might be defined as 


Bs Tae (z, ĝi), 


where the variable z, represents the life- 
death status of the consumer and can take 
either the value a, (indicating that the 
consumer is alive at t), or the value dz 
(indicating that death occurred in some 
period t<t), and where ĝ, is the set of all 
other elements of the state of the world. 
With this interpretation of f,, it is easy to 
see that the model presented above (speci- 
fically, in (4)) is consistent with the possi- 
bility of probabilistic occurrence of death 
in periods prior to 7-1. 

Nevertheless some interesting insights 
into the role of the horizon period 7-+1 can 
be obtained by examining the effects of 
“probabilistic death” in a little more de- 
tail. When the period of death is uncertain, 
the consumer must make an optimal con- 
sumption-investment decision for period 1, 
taking into account that decisions must 
also be made at the beginning of any future 
period at which he is alive, but that the 
decision process will terminate as soon as 
he dies. 

If the consumer is alive at r, optimal 
decisions for all w, and 8, can be sum- 
marized by the function 





U (Cra, We | Be) = Ur(Cr1) we | ar Br) 
(6) = max Uny1(Cr, HR | dopis Begs) 
Cr, Hp, V Ray 
-dF hBr), 
subject to 
OSa Lw, Hp = w, — cr, 


Har = Onr), 


where in this case 6,=(a,, ĝ,) and Bui= 
(d,+1, B41). Expression (6) is just (4) when 
t=r and the consumer is alive at r. 

On the other hand, if the consumer dies 
at the beginning of any period t (t=1, 
2,...,7+1), his wealth is immediately 
distributed among his heirs, and expression 
(4) for the expected utility of his lifetime 
consumption becomes 


U(C-1, ws | By) = U(Ci1, ws | dt, By) 


7 
os f Urea(Cr, Orpi- | Brt) dF alB), 
Pryl 
where w= cs is his bequest, and in this case 
B= (di, Ay) and Pra (d, Êr) a 
In his consumption-investment decision 
for any period prior to 7, the consumer 
must consider that he could be either alive 
or dead at the beginning of the following 
period. Assuming for simplicity that the 
occurrence of death is independent of other 
elements of the state of the world, let x be 
the conditional probability that the con- 
sumer will be alive at t, given that he is 
alive at t—1. Then, with (6) as a starting 
point, for t=1, 2,..., 7—1, the process 
of backward optimization summarized by 
(4) is now expressed by (7) and the recur- 
sive relations 


U(Cr-1, w, | Bty B,) 
(8) = UUE w| ta, Bs) 
+ (1 = a) UC w | ds, Ê+), 
U (Cra, w | a, ĝi) 


(9) = max Deii(Cr, HR’ | B41, Bess) 


et, As, Y Bey 
OF p (6141), 
subject to 
OSa Llw, Ant’ = wy — cr, 
Has = Ont). 


1 Tf the consumer is not concerned with events sub- 
sequent to his death, then 


TC, | dt, Bo = Oeil, Oria | h, Êr) 
for w=, and all,,, such that Â, is a subset of 8, 1. 
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The function Ui(Ci1, wlas B) in (9) 
provides the maximum expected utility of 
lifetime consumption and bequests if the 
consumer is alive in state §, at period t, his 
wealth is w, his past consumption was 
Cı, and optimal consumption-investment 
decisions are made at the beginning of 
period t and all future periods at which he 
is alive. 

Since (7)-(9) are just a special case of 
the model summarized by (4), Proposition 
1 applies directly to the probabilistic 
death model. In this case the proposition 
implies that for all t and ĝe, U:(Cy1, 
Uh h B.) ’ O (C1, We | a, ĝi) } and OU (Crs, 
w,{d, Ê) are monotone increasing and 
strictly concave in (C1, w). 

Finally, expressions (7)-(9) suggest an 
alternative to the “sure death” interpre- 
tation of the horizon r+1. For given 
wealth w, and state of the world f:, the 
consumer’s problem at period*1 is to 
choose cı and Hg, which 


max f U:(Cı, HR’ | £4, As)dFp,(Bs) 
Ol, Hp Bs 


= max f [w2U2(C1, HR’ | aa, Bs) 
1, Hp, Bs 


+ (1 — %:)U3(C1, HR’ | ds, Bs) JdFp (83). 


Using (8) and (9) to expand this ex- 
pression, it can be shown that the decision 
problem of period t has weight 


yy * + ty = LC | ay) 


in the expected utility for the decision of 
period 1. The probability x(a,{¢@:) of being 
alive at t will decrease with t. Thus in 
general for some t=7r-+-1, the decisions of 
periods r-+1 and beyond will have negli- 
gible weight in the expected utility for the 
decision at period 1, so that in the decision 
at period 1 it is unnecessary to look be- 
yond r+1. 

More simply, since the consumer is 
likely to be dead, the effects of distant 
future decisions, which are unlikely to be 
made, can be ignored. And this result does 


not arise from discounting of future con- 
sumption, though the effect is the same. At 
period 1, consumption in period r+1 may 
be regarded as equivalent to consumption 
in period 1. But in the decision of period 1 
the decision of r-+1 is weighted by the 
probability that the consumer will be alive 
at that time, which reduces the importance 
of the future consumption in the current 
decision. 


V. Conclusion 


In sum, assuming only that markets for 
consumption goods and portfolio assets 
are perfect and that the consumer is risk 
averse in the sense that his utility function 
for lifetime consumption is strictly con- 
cave, it has been shown that though he 
faces a multiperiod problem, in his con- 
sumption-investment decision for any 
period the consumer’s behavior is indistin- 
guishable from that of a risk averter who 
has a one-period horizon. It was then 
shown how this result can be used to pro- 
vide a multiperiod setting for the more 
detailed hypotheses about risk averse 
consumer behavior that are traditionally 
derived in a one-period framework. 


APPENDIX 


Proposition I. If Terr(Cy, wea | beri) is 
monotone increasing and strictly concave 
(henceforth m.is.c.) in (Ct, wis), then 
U(Cr1, ws | Br) is m.1.8.¢. in (Cy-1, Wr). 

Proof: The proof of the proposition relies 
primarily on straightforward applications of 
well-known properties of concave functions 
(cf. Iglehart). We first establish: 

Lemma 1. Tf UnalCe wesa| B42) is misc. 
in (Cy, wey), the expected utility function 


Uerr(Ce, Weri | Bers) d Foe (Be43) 
TSI 


(10) = Uear(Cr, Har R(Be41)’ | Bir) 


Aaa 
‘OF M(B) 
is strictly concave in (Cy, Hm). 
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Proof: For any given value of Bep, and 
thus of R= R(be), 


Wes = HaRd) 


is a linear and thus concave (though not 
strictly concave) function of Hg, Since by 
assumption Uiys(Ci, wey1|Btu1) is m.i.s.c. in 
(Ci, Wi), Orisl(Cs, Hp, R (Beri) | Bers) 13 
strictly concave in (C,, Hp) Integrating 
over fe in (10) preserves this concavity. 
The remainder of the proof of Proposition 
1 is then as follows. Let cf, Hà and 2, A3, 
be the optimal values of c and Ha, in (4) for 
any two vectors (Cy, w) and (C1, ©.) 
that differ in at least one element. Let 
Cii = Cir + (G a a)Cr1, 
A, = aw, + (1 = a), 
t= ac, + (1 — adi, 

Ay = aHa + (0 — a)n, O<a <1. 
To establish the concavity of U.(Cy-2, wel A), 
we must show that 

U (Cr, 2 | Bs) 
(11) > aU (Crs, ws | Br) 
+ (1 om a) U(Cr1, Ü | Bi). 


From Lemma 1, for O0<a<i, 


J Unon try pRB’ | Br) dE ana) 


ttl 
>a Dra(Cri, ce HaR (Ba | Bera) 
ftyr 
(12) dE plir) 


+ (1—a) Desi(Cr1, z., HR (Bu) [Beo 


Bey 
OF (8441) 
= aU, (Cri w| Ba) 
+ (1 — a) Us(Ce1, @| By). 


18 Tf f(r, xa, . . . , ty) =f(X) is mi.s.c. in X, and if 
xim gl, Yi, e- e, Pere), f= 1, 2, ..., N, is 
concave (though not necessarily strictly concave) in F, 
then f(g:(Y), g(Y), .-., gw(¥))=f(G(Y)) is strictly 
concave in F. (See, eg., H. G. Eggleston, p. 52.) 


Since the consumption-investment decision 
implied by &, Hs, is not necessarily optimal 
for the wealth level ûs, 


U(Cr-1) | Bs) 
= f Ui Ces y bt, 
Biti 


AaR(Bi41)' | BD dE eB), 


which, with (12) implies (11). 

The monotonicity of Uy(Cia, ws|8,) in 
(Ci, W) follows straightforwardly from the 
monotonicity of Ueu(Cr, weal beaa in Ce. 
Thus the proposition is established. 

Finally, as noted earlier (fn. 10), when 
utility is written (as we have done through- 
out) as a function of consumption dollars, 
we are implicitly summarizing the con- 
sumption opportunities {in terms of goods 
and services and their anticipated prices) 
that will be available in each period. We 
shall now conclude the paper by showing 
how a von Neumann-Morgenstern ‘“‘car- 
dinal” utility function for consumption 
dollars can be derived from a cardinal utility 
function for consumption commodities. 

Let q(6:)=(g, 92,---, gw(8t)) be the 
vector of quantities of N(6,) available com- 
modities consumed during t in state f; and 
let (8) = (bu Hr, ..., fPw(B)) be the cor- 
responding price vector. In eny period or 
state one of the available consumption 
commodities is always “dollar gifts and 
bequests” which has price $1 per unit. At 
the horizon r+1, dollar gifts and bequests, 
denoted w, is the only available con- 
sumption good. Let 


Q; E (q(61-x), sae y q6), oeery q(Bx)) 


be the vector representing lifetime consump- 
tion of commodities, and let V(Q,, wrsa| Brn) 
be the consumer’s utility of lifetime con- 


19 Tt is assumed that (a, Ha) is a feasible consump- 
tion-investment decision for the wealth level ®, or 
equivalently, that the set of feasible values of (a, Hm) is 
convex. But this is a weak assumption that will be met, 
for example, when the constraints on & and Ha are 
equations such as Hpt =m a or linear inequalities 
such as O<a<um, or HSH<H, where H and H are 
vectors of lower and upper bounds on quantities in- 
vested in each asset. ' 
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sumption, given state By. at r+1, and 
where biaC ...C6iC...CB&mai. The util- 
ity function for dollars of consumption can 
then be defined as 


B41) 


eis Ea F(Q, Wr+t 





Ury (Cry 


(13) 





Bri) 


Subject to 
Cry = OEB, . -s P(B)Q(Br)’, Wera) 


= (C12, oe 0 y Ory Crt). 


The role of 84, in U, is twofold. First, 
psychological attitudes towards current and 
past consumption (or “tastes”) may depend 
on the state of the world. Second, even if 
tastes for consumption commodities are not 
state dependent (so that B- can be dropped 
from V), the utility of any stream of dollar 
consumption expenditures depends on the 
history of the set of available consumption 
commodities and their prices, both of which 
are subsumed in Br} 

A utility function U ra(Ce41| Bers) which 
has the properties required by Proposition 1 
can then be obtained from V(Q,, wr! Bry) 
as follows. 


Proposition 2. If V(Q,, Wrri]Brya) is 
m.i.s.c. in (Q, Wr), then Uysa(C,, Wwrgal Brya) 
is m.i.s.c. in (Cr, W1). 


_ Proof: Let Qf be the optimal value of Q, 

mn for (Cr, W) and let OF be optimal 
for (C,, B41), where the vectors (C,, wri) 
and (C., %41) differ in at least one element. 
For 0<a<l, let 


(0;, 41) 
* * 

ies al(Q,, Wr41) a (1 =: a) (Ô; 3 Ör); 
(C; 41) 

= a(Cy, wepi) + (1 — a)(C,, Øri). 
Then the strict concavity of V implies 
V(0,, depa | Br+1) 

z 
> aV(Q,, Weer | Beti) 
se a) V(O; , Br41| Bra). 


Or equivalently, 





V(Or, Orpa | Br+1) 
> aVryilCr, wepi | Beta) 
-+ (1 — a)Una(Cn Dral Br4t)- 


Since 0, is a feasible but not necessarily an 
optimal allocation of C,, an optimal alloca- 
tion must have utility at least as high as 
that implied by 0,, so that 


Uras(Cry Der | Bra) 
> aU i(C,, Wet | Br4t) 
T (1 = a) Daila Dr41 Brs.1) 


and the concavity of U, is established. 

To establish the monotonicity of U,4; in 
C, simply note that if the dollars available 
for consumption in any period are increased, 
consumption of at least one commodity can 
be increased without reducing consumption 
of any other commodity, so that utility 
must be increased. An optimal reallocation 
of consumption expenditures must do at 
least as well. 
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The Life-Cycle Hypothesis: A Reinterpretation 
and Empirical Test 


By MICHAEL LANDSBERGER* 


The life-cycle hypothesis, generally re- 
ferred to as the MBA theory after its 
formulators, Franco Modigliani, Richard 
Brumberg, and Albert Ando, has many points 
in common with the permanent-income 
hypothesis. The latter, however, has at- 
tracted considerably more attention in the 
literature, perhaps because Milton Friedman 
from the beginning suggested various tests 
to be performed in order to verify the 
empirical relevance of his theory. The life- 
cycle hypothesis was not accompanied by 
such suggestions for empirical tests and 
consequently most of the testing of the 
MBA model has been made by the authors 
themselves, 

It is our opinion that the MBA model is 
somewhat ambiguous with respect to the 
hypothesis regarding the distribution over 
time of the marginal propensity to consume 
out of wealth, Since this hypothesis is prob- 
ably the core of the MBA theory, the first 
task of this paper will be to attempt to 
clarify its logical place in the whole model. 
Then we will outline an approach to the 
problem of equivalent units which was 
recognized by Ando and Modigliani as an 
Important issue in the MBA model. Our 


* This paper is based on a chapter of the author’s 
Ph.D. thesis written under the supervision of N. 
Liviatan and submitted to the Hebrew University of 
Jerusalem. This paper, as other parts of the thesis, 
benefited from Professor Liviatan’s guidance and the 
author would lke to express his gratitude. F. Modi- 
glani was very kind in reading an earlier draft of this 
paper and made several important comments, incor- 
porated here, which were helpful in removing am- 
biguities and clarifying some points. I would also like 
to express my gratitude to the referee of this paper for 
his helpful comments. Responsibility for any remaining 
errors is, however, mine alone. The whole thesis was 
written as part of the author’s work in the Research 
Department of the Bank of Israel. 
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suggestion, developed elsewhere, is oriented 
toward an empirical test which we perform 
and present in the second section ot this 
paper. 

The empirical test is based on data from 
two Saving Surveys conducted in Israel 
which cover the years 1957-58! and 1963-64. 
In these surveys we had information on 
windfall income (mainly restitution re- 
ceipts)? which could be regarded as an in- 
crease in wealth equal to the windfall 
receipt. Therefore, the marginal propensity 
to consume out of windfall income, hence- 
forth MPC#, can be regarded as an estimate 
of the marginal propensity to consume out of 
wealth, MPC”. 

The organization of the paper is as follows: 
In Section I, we point out what in our opin- 
ion seems an ambiguity in the formulation of 
part of the MBA model. In Section I, we 
introduce briefly a definition of equivalent 
unit which seems necessary in presenting 
and testing the MBA model, and dwell on 
an empirical test of the MBA model as it 
concerns the idea of the life cycle in con- 
sumption. The results we arrive at support 
the conclusion of the MBA model. 


I. The Distribution of MPC" Over Time 
in the MBA Model 


The MBA theory was first formulated by 
Brumberg and Modigliani in 1954, and 


! Two other surveys were conducted in 1958-59 and 
1964-65, but they comprised a small number of families 
and therefore could not be useful for the test presented 
in this paper, which was based on the classification of 
families into subgroups. 

4 These were lump sums paid to Israeli families by 
the West German Government. The receipts were of 
order of magnitude of the current yearly income of the 
recipients. 
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later developed and amplified by Ando and 
Modigliani (1957, 1960, and 1964). Ando and 
Modigliani suggested the relaxation of some 
_of the assumptions which appeared in the 
original Brumberg-Modigliani model, but 
these amendments do not affect the aspect of 
the theory that we intend to discuss in this 
paper. 
' The main points of the theory can be 
summarized with the following assumptions: 


(1) An individual seeks to maximize his 
utility function, which is homogeneous 
in present and future consumption, 
when the future extends over T periods’; 

U = U (C, TE Cr); 

(2) The interest rate is zero; 


(3) The individual does not inherit any 
wealth and does not intend to bequeath 
any. 


Out of these MBA construct a consumption 
function of the form: 
4) G=nW,, 
Where: 


C= consumption planned for period k 
W.=total wealth in period t 

T,= remaining life span at age t 

~% = parameter 


katt he gh oy 


Since r=0 we may write the consumption 
function as 


(5) C= F +(N -OY +a) 


where a represents nonhuman wealth in 
period t; Yt represents average income ex- 
pected over the balance of the earning span 
(N—t). 

Finally, MBA add the assumption: 


(6) All the y; are equal, i.e., an individual 
plans to consume all his wealth at an even 
rate throughout the balance of his life. In 
this case, clearly, y:=y'=1/T;, and we may 
therefore write the consumption function as: 


3 In a later paper in 1963 (p. 57), Ando and Modi- 
gliani suggested the inclusion of planned bequeathals in 
the utility function, and claimed that this function is 
homogeneous in all consumptions and in the sum be- 
queathed. 





M c S = -) y4— 
t T, T, t 


We may thus conclude that the marginal 
propensity to consume out of wealth equals 
1/T:, which implies that this propensity 
rises with age; the older an individual is, the 
higher the value of 1/T,.‘ 

We shall discuss this aspect of the con- 
sumption function here since it relates to 
windfall incomes and serves as a point of 
distinction between the MBA theory and 
others that regard wealth as the deter- 
minant of consumption (e.g. Friedman’s 
theory). The distribution of the marginal 
propensity to consume out of wealth, by 
age, has a bearing on the idea of the savings 
cycle which is associated with MBA theory. 
Friedman, too, noted age as a variable in- 
fluencing consumption, but the permanent- 
income theory does not lay any stress on this 
point. According to the MBA theory, the 
marginal propensity to consume out of 
wealth rises with age, therefore the marginal 
propensity to consume out of windfall in- 
come should also rise with age. Hence, data 
on windfall incomes are suitable for an 
efficient examination of the hypothesis con- 
cerning the distribution of the marginal 
propensity to consume out of wealth with 
age. 

Before presenting our empirical test, we 
will discuss the way in which the hypothesis 
concerning the distribution of MPC* or 
MPC over the life span derives from the 
MBA model. We deem it necessary to go 
into this matter because, in our opinion, the 
logical place of this hypothesis in the general 
MBA model is rather obscure. 

On the whole, literature dealing with the 
consumption function tends to point at this 
hypothesis as the salient feature of MBA 
theory. Therefore, it is our opinion that if 


1 We may assume that an individual’s subjective life 
expectancy changes from time to time, so that the re- 
quirement 1/T,\<1/Tts1 need not always be satisfied. 
Such an assumption can rest on the fact that there is a 
secular increase in life expectancy, which may affect an 
individual’s subjective estimate. However if Te= f(t) 
and dT/dt>0 it suffices to assume that 0<dT,/dt<1 
which is a reasonable assumption. 
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this aspect of the MBA model is important, 
it should stem from assumptions that the 
proponents of MBA theory regard as es- 
sential to the model as a whole. In the opin- 
ion of MBA, the only such assumption is the 
one concerning the homogeneity of the 
utility function; but this assumption does 
not lead to any definite conclusions as re- 
gards the distribution of MPC” over time, 
i.e., maximization of a homogeneous utility 
function with no additional specifications 
does not lead to any systematic variation in 
the marginal propensity to consume out of 
wealth (M PC”) over time. The only assump- 
tion in the MBA theory that does, in our 
opinion, imply an increasing MPC” over 
time is assumption (6); i.e., that an indi- 
vidual seeks to maintain a uniform level of 
consumption throughout his life. However, 
it should be noted that this is a sufficient 
but by no means a necessary assumption.® 
MBA, moreover, explicitly state (1963, p. 
59), and (1954, pp. 395—6) that this assump- 
tion is not essential to their model, and is 
made merely to simplify the presentation. 
To sum up, the problem we are up against is 
that the hypothesis which we regard as 
important and central to MBA theory stems 
from an assumption that the writers them- 
selves consider as unimportant, and one 
which they could do without. It is our opin- 
ion that one of two things must be done: 
either restrict the utility function further so 
that maximizing it will indeed cause the 
marginal propensity to consume out of 
wealth to rise with age; or accept assump- 
tion (6) as an important one in the model. 
The difference between the two alternatives 
is mainly formal, and not substantive. 

In a letter to the author commenting on 
an earlier version of this paper, Modigliani 
suggested a third alternative, namely that 
he and his coauthors would be “. . . prepared 
to postulate that deviations of the preferred 
rate of consumption from a constant are not 
sufficiently large to invalidate the conclusion 
that MPC”! will tend to rise with age in the 
large.” The condition for M PC to rise with 
age not only in the large but also in the small 


s This reservation was raised by Modigliani. 


is, according to Modigliani, “... that 
planned consumption should be a nonde- 
creasing function of age... .” This is, as 
Modigliani noted, a sufficient condition. 
“... The necessary and sufficient condition 
is that it should decrease no faster than im- 
plied by the inequality: 





Cy 1 dW, 3 
C W dt 
where® 
a, 
Cg =a - 
dt 


We accept this suggestion -which, like 
ours, recognizes the deficiency in the ori- 
ginal presentation of the model. We shall not 
discuss here which of the three modifications 
(assumption (6), restriction of the utility 
function, or the above . mentioned one), 
should be introduced into the model in order 
to improve its consistency. In our opinion, 
the differences between the alternative 
suggestions are of minor importance. 

We now turn to proving the contention 
that the above mentioned distribution of 
MPC” over time does not necessarily follow 
from the maximization of a homogeneous 
utility function. We do this using a specific 
example. Assume that an individual has a 
homogeneous utility function 


B UaU; =C 


of the order (x+8+y). Only three periods 
were included, but in practice, C3 can be re- 
garded as representing the consumption of 
all the intermediate periods between the 
first and the last. We might add that since 
our purpose is to disprove a certain conten- 
tion, we do not have to discuss the general 
case of T periods. From the maximization 
process of (8), under the constraint of (9): 


* This inequality was obtained as a result of differen- 
tiation of MPC*w=Cw/Weo with respect to t and 
imposing I 


(4) 
—————— > 0 
at = 
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rep Cy 
Cy + 
t+r (1+-7r)? 
(9) 
ee ee eee 
"449. (+r? 


where the Y’s indicate present and future 
incomes, we get 


Ci (24 
(10) — = ——_— 

Ce BCA +r) 
(11) C: z= ee 

C3 yA +r) 


Let us now assume that an individual maxi- 
mizes his utility function one period later.” 
Here we should note that the form of the 
utility function in the following period is not 
given automatically; even if we maintain 
that the function did not change, the very 
fact that an additional period has elapsed 
raises problems as to its new form. It would 
have been natural to write the new function 
as: 


(12) 


since Ca now indicates the consumption in 
the first period. But here the problem arises 
that Robert Strotz has already dealt with. 
Solutions of future consumption may differ 
according to the period in which they are 
arrived at, in spite of the fact that the utility 
function remains unchanged. Now Strotz 
has shown that solutions obtained in differ- 
ent periods will be identical under the condi- 
tions of a certain discount function. Such 
consistency seems a reasonable requirement 
of the utility function, and we therefore 
stipulate that the exponents of C, and C; in 
(12) must be such that the solutions obtained 
for C: and C3 in the first period equal these 
obtained in the second period.’ Since we are 
discussing a homogeneous utility function 
in which only the ratios between consump- 


U = UC, C) = GC 


1 This may be regarded as a case in which the in- 
dividual “forgot” the solutions for Cs and Cs; obtained 
from (10) and (11), and solves them anew. 

t Although MBA did not mention this assumption 
explicitly, Modigliani agreed that it “... definitely 
underlies the MBA model... .” 


tions are determined, we require C:/C3= 
C1/C%4 where Ch and C4 indicate consumption 
obtained by maximizng® equation (12). 
Since C:/C3;=8/y(itr) we require that 
B’/y’=B/y; i.e, the ratios between the 
exponents of C, and C; in the function 


U=U (Cz, C)=C cy 


should equal the ratios between the respec- 
tive exponents in the function 


U = On oF OM 


Now let us assume that the individual is in 
the first period and receives a windfall of $1 
which he decides to consume during his life. 
The addition to consumption in each of the 
three periods is: 

AC, ACs, and AC's. 


Three conditions must be satisfied: 











AC, a 
AC, j BU +1) ; : 
ACs 3 owing to homogeneity 
AC, v+”) 

AC, + AC, AC, 


—— 4+4 = |, 
© (tn (+r) 

owing to budget constraint. 
Solving for AC,, we obtain 
1 


ptt 


(1 3) AC, = 





x 


Alternatively, let us assume that the indi- 
vidual receives a windfall of $1 in the second 
period and decides to consume all of it in his 
lifetime. In this case, the additions to pres- 
ent and future consumption must meet two 
conditions: 


9 It is also possible to require Cs C3 and Cy=Cj but 
for our purpose equality between the ratios suffices. We 
should remember that considering the ordinality of the 
utility function, the equality of ratios is no less strong a 
requirement. 
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ACY p l 
—— = ——; owing to homogeneity, 
ACs yA +7) 
ACi 
AC? + : =a I, 


owing to budget constraint. 


Solving for ACy we get!® 


1 
t 
1+ (=) 
8 

The question now is whether AC; > AC; for 
all the possible values of a, 8, Y, 8’, y’; the 
answer is no. To give a concrete example: 
let us assume a=68=6y; then AC,=3/4, 
AC; =1/2. This example is ample proof, we 
think, that a homogeneous utility function 
in itself does not cause the required reg- 
ularity in the distribution of the marginal 
propensity to consume out of wealth over 
time." In order to arrive at the conclusion 
concerning the distribution of the marginal 
propensity to consume out of wealth over 
time, we must either impose additional con- 
straints on the homogeneous utility function 
or else, not use the utility function at all and 
Instead use an assumption of the type” of 
equation (6). Note that we say “of the type of 
(6)” and not (6) as it appears in the MBA 


(14) AC} = 


10 Tt should be remembered that AC; can be regarded 
as an estimate of the marginal propensity to consume 
out of windfall income or wealth, in period t (PCY), 
whereas AC; represents an equivalent estimate for 
period t-+-1 (A¢PC%+1) and according to the life-cycle 
hypothesis MPC#.,>MPCY. 

u Tn this type of utility function the coefficients a, 8 
and y represent the elasticities of utility with respect to 
Ci, Cr and Ca, respectively. Thus, our concrete example 
reflects a very high elasticity of utility with respect to 
present consumption as compared with future consump- 
tion. Or, to put it on a more intuitive basis, our indi- 
vidual reveals a strong preference for present as com- 
pared with future consumption. 

2 An example of the kind of utility function men- 
tioned here, that makes the marginal propensity to con- 
sume out of wealth rise with age, is: 


Us=0(CrCx"C 7), 
or when the function is symmetrical 
U = U(C\O,C))*. 


model, since the conclusion that MPC” rises 
over time can be reached with a less limiting 
assumption, e.g., let us assume that the 
optimum consumption plan over time is 


Ci Cg, Cg aeea Gq" 


where T—1 is the planning span. In other 
words, an individual changes his consump- 
tion in each period relative to the previous 
one by g, where g>0 and independent of 
wealth (assumption (6) is a specific case in 
which g= 1). 

Let us further assume that this individual 
receives $1 windfall income and decides to 
divide it over the entire period without 
altering the relationship between consump- 
tions in the various subperiods (this assump- 
tion is essential since we are still working 
under the overall assumption that the utility 
function is homogeneous). In this case, the 
additions to consumption will be AC, gAC, 
@AC,...,...g? IAC, and owing to the 
budget constraint, there exists: 


achita)! 
(1 + r)! 








i+r 
q 
(15) = 
1 
bi morc 
a er 
1+r 


Alternatively, let us assume that the indi- 
vidual receives $1 windfall income one 
period later and decides to consume it as in 
the above example. Again, we get 





(16) AC! = 





where AC’ is the addition to consumption in 
the first period of the latter type. 

The question now is: what is the relation- 
ship between AC and AC’, a relationship that 
expresses the change with age in the mar- 
ginal propensity to consume out of wealth. 
AC’>AC means that the marginal pro- 
pensity to consume out of wealth rises with 
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age, and vice versa; AC’<AC means that it 
declines with age. Dividing AC by AC’ we 


g T ~ T 
( ) 











(17) 





Ty g N 

2 (; + d 24 
EC) 

wo \L +r 
since gq/(1+r)>0. This means that for every 


q> 0 the marginal propensity to consume out 
of wealth rises with age.! 





I. An Empirical Test of the Variation of 
MPC" with Age, and the Family Size 
Factor in the MBA Model 


Any theory dealing with the optimum con- 
sumption path of an economic unit must 
give a precise definition of such a unit. In the 
absence of such a definition, it is assumed to 
be the family which is the basic unit in dis- 
cussion aspects of consumption. The family 
itself, however, undergoes changes in the 
number of its members and its composition. 
The question is, therefore, whose consump- 
tion are we discussing? Modigliani and 
Brumberg did not deal with this subject in 
their first essay. Ando and Modigliani admit 
in their second essay (1957, a reply to 
Fisher’s reservations) that the matter should 
be dealt with and is, indeed, essential to 
their theory. The authors repeated it again, 
(1960), but as far as the present author knows, 
no concrete suggestion was published. 

It seems quite natural to us that the 
family’s optimum consumption path has to 
be presented in terms of economic welfare 
the family enjoys. This economic welfare 


u This conclusion can be arrived at by maximizing a 
utility function, U=C#Cg*---+C2*. This formula- 
tion has an advantage in that it relates the demand 
function to the utility function. We chose not to use 
this utility function m our presentation because our 
oo was to use a formulation similar to assumption 

6). 


derives from the family’s consumption. We 
shall assume that a family is aware of its own 
economic welfare that stems from the level of 
consumption. We may maintain that there 
exists a basic unit, probably a married 
couple, that plans the family’s desired dis- 
tribution of consumption over the life span, 
while taking account of the distribution of 
the number of family members. 

Now the question is: what should a 
family’s consumption distribution be in 
order to maintain a desirable distribution of 
economic welfare? If, for example, a family 
intends to maintain a uniform level of wel- 
fare throughout the life span, what should be 
its consumption distribution over time con- 
sidering expected changes in the number of 
its members. We assume that in each period 
it is possible to define a function Æ whose 
arguments are the number of family mem- 
bers and their composition so that there 
exists a utility function 


Cy C Ç 
u=u(= =, =) 
E, E: Er 


Where Æ is the value of E in period t, ac- 
count being taken of the number of family 
members and their composition in each 
period. We shall refer to E, as to the number 
of equivalent units. 

Now, for the sake of simplicity and follow- 
ing the suggestion of MBA, let us assume 
that the family’s aim is to maintain a uni- 
form level of consumption for each equiv- 
alent unit over the planning span that ex- 
tends over T periods.* 


Ci C: Cr 
(18) Se er u a 
Ey Ey Er 
where: 
C,=total consumption of the family in 
period t 
E,=number of equivalent units in the 
family in period t. 


We assume that (18) is to be maintained 
under the constraint: 


u This assumption of identical levels of consumption 
was made by MBA with no discussion, however, of 
changes in family size. 
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T—1 


(19) D Call t= W, 
ï=} 


where W, is the family’s total wealth in the 
first period. 

It can be proved (see Appendix 5 of 
Landsberger) that a unique consumption 
function can be derived from (18) and (19) 
and it is of the form 


Ci W: 
20) —= 
E TI 
py Eusll + r) (HD 
mt 


ie, Consumption per equivalent unit de- 
pends on total wealth divided by the dis- 
counted sum of equivalent units that will 
comprise the family to the end of the plan- 
ning span. From (20) it follows that the 
MPC? per equivalent unit, E, rises with age. 
It can also be proved (see Appendix 5 of 
Landsberger) that as long as there exists a 
nonnegative relationship between the num- 
ber of family members and age, the con- 
sumption function formulated in (20) also 
implies that MPC? per family rises with 
age. This is an important conclusion in this 
context because we have no data on equiv- 
alent units and shall be using data on 
families in our empirical test. 

We found in our data a nonnegative rela- 
tionship between age of family head and 
famuly size up to the age of 40-45; we there- 
fore selected families of up to 45 years of age, 
and divided them into two groups: (a) 
families whose head is no older than 34; (b) 
families whose head is 35-44 years old. 
Division into a large number of groups was 
not possible because it would have resulted 
in too-small groups. 

For each group we calculated the re- 
gression: 


% Such discounting is necessary because the con- 
sumption of an equivalent unit that will be added in the 
j-th period is equal, from the viewpoint of its strain on 
the budget, to 1/(1+-r)’ of present consumption. 

16 The referee of this paper correctly remarked that 
insofar as these or other windfalls (such as restitution 
receipts) were anticipated, they might have been spent, 
partially at least, prior to receipt and this would tend 
to diminish the marginal propensity to consume out of 
such a windfall. On a priori grounds, this reservation 
can not be refuted. However, an empirical test we per- 


(21) C = Boo + Bu Y -+ BaP + 83,0 
+ BA +V 
where: 


C= family consumption expenditure, 
Y=family current income, 
P=restitution receipts, 

O=other lump sums, 
Aeage of head of family, and 

g= the index of the age group. 


We distinguish between restitutions and 
other windfall incomes owing to their differ- 
ent effects on consumption and the relation- 
ship between the relative frequency of such 
receipts in various age groups. Since even 
after dividing the families into age groups, 
there still remained some variance in age, we 
introduced A into the regression.’ Actually, 
A should be introduced into the equation 
together with an expression of its interaction 
with the income and wealth variables (see 
Ando and Modighani 1957, p. 113). This is 
the reason why it is convenient to use a 
classification into age groups when dealing 
with the effect of age. In our case, however, 
most of the variance in age is taken care of 
by that classification so that the residual 
variance which the variable A is supposed to 
measure is small. Equation (21) was cal- 
culated from the 1957-58 and 1963-64 
saving surveys within each age group, 18-34, 
and 35—44; from it we obtain two estimates 
of the family’s marginal propensity to con- 
sume out of wealth in each age group: the 


formed revealed, according to our opinion, that neither 
restitutions nor other windfall receipts employed in 
this paper, affect consumption until they are received. 
Out of two saving surveys, we had information on 
identical families for two consecutive years. Using these 
data we checked whether consumption in period t was 
affected by windfall receipts in period t+1. The results 
obtained did not reveal any such effect. Therefore, we 
think that the whole question of anticipation can be 
disregarded at the practical level. The above mentioned 
test was performed by a regression analysis. 

17 The entire discussion on the effect of age involves 
the problem of how to make a quantitative estimate of a 
family’s age, age being an attribute of an individual. 
There does not seem to be a better solution than taking 
the age of the head of the family. There might be su- 
perior theoretical methods, but for lack of a practical 
way in which to apply them, we have not mentioned 
them at all. 
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TABLE 1—~MARGINAL PROPENSITIES TO CONSUME OUT OF WINDFALL INCOME, BY AGE GROUPS 


MCP? Out of Personal Restitutions MCF” Out of Other Windfall Income! 
Date of Savings Survey Date of Savings Survey 
1963-64 1957-58 1963-04 1957-58 


Non- Non- Non- Non- 
Age Group) Total durable | Total  durabe | Total durable | Total durable 


consump- ump- consump- 
tion 





18-34 0.2066 0.0597 0.0736 0.0142 0.2357 0.0727 0.1472 0.0305 
(+0.0503) (0.0313) (+0.0431) (40.0399) (+0.0500) (+0.0311) (+0.0336) (+0.0311) 


0.1416 0.0620 0.2237 0.1500 0.1133 0.0394 0.2919 0.2372 
(+0.0379) (+0.0285) (+0.0411) (+0.0487) (40.0762)(+0.0574) (+0.0565) (+0.0532) 


Student’s 1.03 0.05 2.52 2.16 1.34 0.57 2.20 3.34 
|l 


Sources: The results presented in this table are based on data from the 1957/58 and 1963/64 Saving Surveys 
conducted in Israel, For further information see Central Bureau of Statistics and Bank of Israel research department. 

1 These were mainly comprised of windfalls such as inheritance, lotteries and prizes, money gifts, etc. All of them 
represent an increase in the wealth of the recipient equal to the windfall receipt. The referee of this paper pointed 
out that the distribution of MPC’ over age groups could be caused by a different composition of various lump sums 
in various age groups. In order to check this point we estimated the MPC’ using only one kind of windfall (which 
comprised about 70 percent out of total nonrestitution windfalls). The results disproved this reservation. 


coefficients of P and O (the 1957-58 survey P and O should be higher when estimated 

does not give data for A). According to the from data on families belonging to an older 
conclusions drawn in the beginning of this age group. 

section we may expect: The results presented in Table 1 show 

that in five out of eight cases, the MPC? 

Bag < Psor and Boy < Baers rises with age. Looked at this way, the re- 

i.e., we require that each of the coefficients of sults are hardly encouraging. However, a 


TABLE 2—MARGINAL PROPENSITIES TO CONSUME Out OF WINDFALL INCOME, BY AGE GROUPS 








MCP? Out of Personal Restitutions MCP? Out of Other Windfall Income 


Date of Savings Survey 
1963-64 1957-58 


Date of Savings Survey 
1963—64 1957-58 






















Total Non- Total Non- Total Non- Total Non- 
Age consump- durable | consump- durable | consump- durable | consump- durable 
Group tion consump- tion consump- tion consump- tion consump- 
tion tion tion tion 








0.1268  - 0.0768 0.2608 0.1910 0.0498 0.0601 0.0569 0.0633 


(+0.1163) (+0.1003) |(+0.0528) (+0.0513) 















0.1845 0.1893 0.2956 0.3089 
(+0.0597) (+0.0504) |(+0.0777) (+0.0790) 






Student’s 


jel 2.54 2.61 


Sources: See Table 1. 
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simple statistical test revealed that the 
differences in the MPC? estimates between 


age groups are statistically significant only in 


four cases, and in all of them the MPC? 
rises with age. Therefore we conclude that 
the results accord with what would be ex- 
pected from the MBA theory. 

Equation (21) was computed also for the 
remaining families, which were divided into 
two age groups, 45-54 and over 55 years. 
The significance of a comparison of M PC? 
estimated from these two groups is re- 
stricted, however, since the average family 
size in the latter group is lower than in the 
former. Therefore, the family size effect acts 
in an opposite direction as compared with 
the effect expected from the life-cycle hy- 
pothesis. Thus this test can only confirm the 
MBA model. Unfavorable results can al- 
ways be accounted for by the family size 
effect. 

Looking at the results presented in Table 
2, it appears that in spite of the family size 
effect, the MPC rises with age in six out of 
eight cases. However, the differences are 
significant only in two cases, in both of 
which the MPC rises with age, confirming 
once again the life-cycle hypothesis. 
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Labor Migration and Urban Unemployment: Comment 


By PAUL ZAREMBKA™ 


The recent article by Michael P. Todaro 
on urban unemployment in less-developed 
countries is an important advance in the 
study of this pressing problem. The notion 
that rural workers take into account their 
probability of unemployment when moving 
to an urban center is an essential concept. 
Unfortunately, Todaro’s paper contains a 
mathematical error which leads to a sub- 
stantial overestimation of urban unemploy- 
ment. Furthermore, the article also seems to 
make an error of specification which, more 
fortunately, is not crucial. 

Todaro begins by assuming that “.. .the 
percentage change in the urban labor force 
as a result of migration during any period 
[S/S(t)] is governed by the differential be- 
tween the discounted streams of expected 
urban [V,(t)] and rural [V }(t)] real income” 
(p. 141), which he formulates as! 


5 _ Vi (t) "em Vr(t) 
(1) s (t) = eral 


However, this equation seems to be an im- 
plausible specification since it implies that 
the level of migration does not depend upon 
rural population. In fact, the income differ- 
ential operates on rural workers, so the 
equation should express migratory flow in 
terms of these workers: 


Ags Valt) — Va(t) 
(ta) 50 =F] | 


where A represents migration from agricul- 
ture while A represents agricultural labor 


* Assistant professor of economics, University of 
California, Berkeley. The author’s research is currently 
being financed by the Ford Foundation and the Na- 
tional Science Foundation under the Project for the 
Explanation and Optimization of Economic Growth, 
Institute of International Studies, University of Cali- 
fornia, Berkeley. 

1 Equation numbers are the same as Todaro’s. If they 
are followed by a letter, they originate with this paper. 


force. For example, equation (1a) may state 
that one in ten workers leaves agriculture 
when the expected income differential is 
100 percent. 

Now, since Å =$ (emigration equals im- 
migration), the equation for the growth in 
urban labor force due to migration becomes 


A(t) pe — | 
S(t) Vr(t) 


which differs from Todaro’s by the coefficient 
A(t)/S(t), the ratio of rural to urban labor 
force at time t. Of course, the function F has 
a somewhat different interpretation in this 
formulation. This respecification, as it turns 
out, only has substantial effects on the 
model after the urban sector has grown very 
considerably. 

Todaro next specifies rural expected real 
income as 


(1b) =- >(= 


Yr(tjetdt 


tm 0) 


(2) Ve2(0) = 


where F(t) is real income in period t, r is the 
rate of discount, and # is the time horizon. 
Urban expected real income is 


(3) V(0) = f 20 V,(thertdt — C(0) 


where p(t) is the probability of finding an 
urban job in period t and C(0) is moving 
costs. Then, after formulating the probability 
of finding an urban job, Todaro turns to a 
version of the model which has a one-period 
time horizon so that 


(2a) Va(t) = Far(t) 


and, since p{t)=I[(t) in his one-period 
horizon case, 


(3a) Vu(t) = I(t) u(t), 


assuming C(0)=0. 
Todaro makes the mathematical error in 
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his expression (8) which gives an equation 
for growth of aggregate labor supply in the 
urban area as 


Š Y(t) — Yr(t) 
(8) ZO <a tne | 


where $/S now includes the natural rate of 
increase in urban population 8. This equa- 
tion should have been written 


Ss B I(t) Y(t) — FYr(t) 
By S@=e+R[—— 


as a result of substituting (3a) and (2a) into 
(1). This simple oversight is shown below to 
have drastic effects on the solution. 

Making this correction and at the same 
time correcting the specification of migration 
(see equation (1b)), equation (8) becomes 


(8b) Z= 
A(t) TIO — Felt) 
T Yr(t) | 


With Todaro, we solve for the equilibrium 
rate of employment in the urban sector E* 
where 

N(t) 


(10) E(t) = S(t) 


and V(t) is urban employment. Therefore, 
we solve for 


11) See ee Ot 
( mA = ma = 0. 


Now, Todaro posits the rate of urban em- 
ployment growth as a constant y and posits 


yN(t) yE(t) 3 


6 g(t) = 1 == + __ + 
ey So S(t) — N(t) 1-— E(t) 

? This expression does not imply that a 100 percent 
probability of fmding a job in the initial period will 
lead to a 100 percent employment rate. In fact, the em- 
ployment rate in this case is 1/(1-++y) and departs from 
one due to short-term unemployment (less than one 
time period). Note also that y should be defined as the 
rate of growth in employment opportunities so that it 
includes demand for new employees due to attrition of 
old employees as well as increases in employment levels. 


Using this and equation (8b), equation (11) 
becomes 





A(t Elt Y(t 
Tai Sp] 2-1] 
S(t) 1 — E(t) Yr(t) 

If we suppose #(X)=7X where ņn is a con- 
stant, then this last equation can be solved to 

give 
A(t) 
pp 
yA S 
A(t) 


PREUSS Boi 


(14a) E* = 


where æ is the ratio of urban to rural real 
income (not quite the same definition as 
Todaro’s) with a>1. This equation has a 
close approximation: Since (i) the ratio of 
rural to urban population in less-developed 
countries is likely to be in the order of three 
and (ii) n might be about 0.10 (10 percent of 
the rural population would emigrate if the 
expected urban earnings were 100 percent 
higher) or more, then y—f is small relative to 
the other terms. Therefore, the solution for 
E* is closely approximated by? 


1 
1 + ay 


Todaro’s solution for E* in our definition 
of @ 1s 


RF = 





(14b) 


unh O o e 
yal e =6 


As an example he takes y=0.04, B=0.02, 
F(a—1)=a—1, and a=2.00 which gives 
E* =0.33; only one-third of the urban labor 
force is employed. However, our solution 
gives E*=0.93. Thus, a 67 percent unem- 
ployment rate is reduced to merely 7 percent. 

Todaro’s error has the effect of drastically 
raising his unemployment rate from the cor- 
rect value. In its correct form H*=1/(1+ 
ay), we find the unemployment rate much 
less and the probability of finding a job in 


(14) E* 


* Actually, if y—8>0, equilibrium employment is 
slightly greater than this approximation. 
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the urban area in the first time period much 
greater,‘ 

Our solution for E* indicates first that the 
actual form of the function F has little effect 
on the equilibrium employment rate. This 
conclusion is due to the approach of the ex- 
pected urban income to the rural income so 
that the argument for F approaches zero. 

Second, the solution for E* shows that an 
improvement in employment opportunities 
in the urban sector, say through output ex- 
pansion, will increase the unemployment rate 
through the resultant initial increase in the 
probability of finding employment and thus 
in migration. This conclusion is opposite the 
implication of Todaro’s solution (p. 145). In 
fact, it is the correct solution which fits his 
empirical evidence for Kenya (p. 140). 

Third, as Todaro comments (p. 145), a de- 
crease in the real earnings differential be- 
tween the sectors lowers the unemployment 
rate, but not as sharply as in Todaro’s solu- 
tion. 

Finally, and perhaps most importantly, in 
order to keep the unemployment rate con- 
stant, the income ratio a and the rate of em- 


4 The probability of finding an urban job is equal to 
1/a (see equation (6)) so that the expected income dif- 
ferential equals zero; it is much less in Todaro’s, (y~ 
B)/(a—1) in his case when F(a—1)=a—1. 


ployment opportunities y are inversely re- 
lated, not directly, as Todaro claims to show 
(pp. 145-6). For example, to keep the em- 
ployment rate constant, an increase in 
urban employment opportunities through 
output expansion must be accompanied by a 
decline in the ratio of urban to rural wage 
rates—a very difficult task since industrial- 
ization is often accompanied by a rise in 
urban wages. Thus, it seems that urban ex- 
pansion is also of necessity going to be ac- 
companied by more unemployment, at 
least until the urban sector becomes much 
more important than the rural (see equation 
(14a)). 

A very interesting implication of- the 
solution for E*=1/(itey) is that, if we 
have data on the rate of urban employment 
growth, the rate of employment can be 
predicted from the real income differential 
or the income differential can be predicted 
from the employment rate. However, equa- 
tion (14a) demonstrates that as the rural 
sector becomes small the unemployment 
rate approaches zero. 
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Labor Migration and Urban Unemployment: Reply 


By MICHAEL P. TODARO 


I would like to thank Paul Zarembka for 
pointing out what is apparently a very care- 
less mathematical error in my paper. In 
actual fact, however, my carelessness was 
not so much a failure to make a correct 
algebraic substitution as a failure to explain 
briefly why I changed the form of my analy- 
tical equilibrium model equation (8) from 
that dtrectly implied by the underlying be- 
havioural model—i.e. why I did not use 
Zarembka’s equation (8a). The model set 
forth in my paper represented an attempt to 
provide a concise and mathematically rigor- 
ous formulation of a phenomenon which was 
described verbally, in considerably more 
detail, in an earlier paper published in the 
Yale Economic Essays. Unfortunately, in my 
desire to be concise I carelessly forgot to 
point out in the sentence before equation (8) 
that for analytic as well as policy purposes I 
was separating the employment probability 
variable, w(t), from the percentage urban- 
rural wage differential variable, a(t), so that 
each could be treated independently—i.e., 
the sentence should have read, “Next we 
specify an aggregate labor supply equation 
which is a simplified version of equation (1) 
in the sense that only a one-period time 
horizon is assumed and the probability vari- 
able (x) for analytical and policy purposes is 
treated separately from the wage differential 
variable.” Now, having expressed my mea 
culpa for this carelessness, let me turn to 
Zarembka’s correction and show why he 
also has been very careless in greatly ex- 
aggerating the quantitative significance of 
my apparent mathematical error. I shall 
then show why I feel that my equation (8) 
ig a much better way of formulating the 
labor supply function than is Zarembka’s 
(8a). 

Briefly, Zarembka shows that if I had 
made the proper substitution in equation (8) 
on the basis of my earlier equations (2) and 
(3), then my equilibrium employment rate 


could be “‘closely approximated” by 





(14b) E* = 
1+ æy 
rather than my derived equation 
(14) w= Ê. 
yE (a) + Y8 


Zarembka then uses the same hypothetical 
parametric numbers as in my original paper 
to show that with his (14b) #*=0.93 whereas 
my equation (14) yields A*=0.33. “Thus, a 
67 percent unemployment rate is reduced to 
merely 7 percent” and “Todaro’s error has 
the effect of drastically raising his unemploy- 
ment rate from the correct values.” Un- 
fortunately, what Zarembka fails to point 
out is that my result depends very largely 
on the nature of F (a), the migration re- 
sponse function, In my paper, I very arbi- 
trarily assumed for purposes of explication 
and, “for simplicity,” that P(a)=«a so that 
in my arithmatic example F(a)=1.0. Now, 
Zarembka assumes (and, I think, more 
realistically) that F(a)=na where 7 is a 
constant which “might be about 0.10.” 
Therefore, if I were to substitute Zarembka’s 
more realistic F(a) =0,10e for my simplistic 
F(a«)=qa@ in equation (14), my new equilib- 
rium E* would equal 0.833 which is not 
“drastically” different from Zarembka’s 
0.93. It all depends on the specification of 
the function F, which leads me to my next 
point. 

Zarembka argues on the basis of his “cor- 
rect” equilibrium formula that “... the 
function F has little effect on the equilib- 
rium employment rate” because of “. . . the 
approach of the expected urban income to 
rural income so that the argument for F 
approaches zero.” While it is true that ex- 
pected urban income approaches rural in- 
come in equilibrium, note that in our dy- 
namic equilibrium there is still rural-urban 
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migration in an amount y—8. Thus, although 
the approach to equilibrium implies a nar- 
rowing of the urban-rural expected income 
gap, such a gap is never completely elimi- 
nated. Moreover, even if one did allow the 
argument of F to equal zero, it does not 
follow on any a priori grounds that F will 
then also equal zero. Obviously, the precise 
nature of the migration response function is 
an important empirical question (and, let 
me point out, one which we are presently 
trying to estimate in Kenya on the basis of 
a very large sample survey of migrants). I 
certainly think that it should be in the equi- 
librium solution and this is one of the rea- 
sons why 1 prefer equation (14) over (14b). 

Let me turn now to what I believe is a 
much more fundamental question raised by 
Zarembka’s equation (14b). Once we have 
shown that Zarembka’s “exaggeration” 
argument is incorrect, the basic difference 
that remains between Zarembka’s (14b) and 
my equation (14) is.that the former implies, 
celeris paribus, that the higher the rate of 
urban job creation, the higher will be the 
rate of urban unemployment, whereas my 
formula states the opposite. The crux of my 
original argument was that it is not enough 
to attack the problem of urban unemploy- 
ment merely through accelerated industrial 
growth without a concommitant drive to 
hold the line on the urban-rural wage dif- 
ferential (note, I did not say that one mus? 
reduce the differential as is implied by 
equation (14b)). I was not then, and am still 
not now prepared to go to the extreme and, 
I think, empirically incorrect statement that 
the urban unemployment rate will rise 
whenever the rate of employment creation 


expands. Even a cursory glance at the data 
for, say, Seoul, Tokyo, Taipai, and Mexico 
City as opposed to those of, say, Calcutta, 
Lima, and Nairobi would support my in- 
terpretation. 

Finally, let me point out that my model 
was really a one-sector partial equilibrium 
model which completely disregarded the 
size and nature of the rural sector. However, 
in an extension of this paper which takes into 
account the size of the rural and urban 
populations as well as rural production 
possibilities in the form of a two sector model, 
it is demonstrated (see Harris and Todaro 
p. 21) that the equilibrium urban unem- 
ployment rate must necessarily decline when 
the rate of employment creation is increased 
even though the absolute number of urban 
unemployed can increase. In my reference 
to the 1964 “Tripartite Agreement” in 
Kenya which Zarembka seems to think 
provides direct support for his conclusions, 
I quoted Professor Harbison as claiming 
that “the volume of unemployment... was 
probably increased rather than decreased.” 
Neither he nor I ever claimed that the rate 
of urban unemployment was ever increased, 
a necessary conclusion of the Zarembka 
formula. 
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The 1967 Peruvian Exchange Crisis: A Note 


By LAWRENCE B. Morse* 


During the third quarter of 1967 the 
Peruvian sol underwent a major devalua- 
tion, the third in the past fifteen years. With 
the economy racked by inflation, the Presi- 
dent’s coalition rapidly deteriorating amid 
faint whispers of a military coup, and Cen- 
tral Reserve Bank’s reserves becoming 
critically low, speculators had a heyday in 
the exchange markets. Recognizing that 
dollar reserves were nearly exhausted and 
that putting off the fateful day only helped 
prolong the “fundamental disequilibrium,” 
on September 1 the Bank finally withdrew 
from the exchange market, abandoning the 
26.82 soles/dollar peg which had been in 
effect since January 1961. The exchange 
market, freed of Central Reserve Bank 
intervention, depreciated precipitously: by 
the end of September the rate had fallen 40 
percent. Then on October 5 by Supreme 
Decree, the President reestablished the 
certificate exchange system and the follow- 
ing day the Bank announced that when it 
opened for business on Monday, October 9, 
it would stand ready to buy and sell dollar 
certificates at 38.70 soles. The 44.3 percent 
depreciation appeared to have quelled the 
exchange crisis. 

The purpose of this note is to examine the 
exchange policies which came out of this 
1967 crisis. Essentially three policy decisions 
were made in October: to reestablish the 
dollar certificate market; to peg the certifi- 
cate rate; and to peg the rate at 38.70 soles 
to the dollar. Though the confines of this 
comment do not allow an analysis of the 
second, and clearly, most basic action, 
there is evidence to suggest that the de- 
cision to peg the rate was an unfortunate 


* Department of economics, Tougaloo College. The 
author is indebted to the Economic Development Center 
of the University of Minnesota for having financed the 
research and writing of this study, and to the Economic 
Growth Center of Yale University for the excellent 
research facilities which made this paper possible. 


one.' As to whether 38,70 was an appropriate 
rate, this problem must await the accumula- 
tion of further evidence. We shall address 
ourselves to the first question, i.e., should the 
certificate market have been reestablished? 
It is our contention that it should not have. 

Before presenting the arguments to be 
made against the reestablishment of the 
certificate system, a brief description of the 
two exchange markets is in order. 

With the establishment of the certificate 
market in September 1948, exporters were 
required to obtain export licenses. The re- 
quirement was to insure that exporters sur- 
rendered their exchange to the Central 
Reserve Bank in return for which they were 
issued exchange certificates. Initially, cer- 
tificates were denominated in dollars, pounds 
sterling, French francs and Argentine pesos. 
Exporters’ exchange proceeds in other cur- 
rencies were either allowed to be sold in the 
draft market or were issued dollar certifi- 
cates at the appropriate cross rate. The 
volume of trade in these other currencies 
was, however, a very small portion of total 
exchange transactions. These certificates 
were, for a specified length of time, freely 
negotiable in the open market and were 
purchased by importers and those making 
certain types of capital payments abroad. 
Policing the use of exchange certificates was 
left to the commercial banks which required 
proof of the use to which the exchange was 
to be put. Repayment and servicing of 
foreign loans, repatriation of profits, pay- 
ment of shipping and insurance charges, etc. 
were considered legitimate capital move- 
ments and could, on permission, be financed 
through the certificate market. Importers 
then surrendered the certificate, receiving 


1 See L. Morse. On the basis of an examination of the 
exchange policies from 1948 through 1965, it is the 
thesis of the study that various arguments can be made 
for Peru’s operating under a flexible rather than a fixed 
exchange rate system. 
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the exchange needed for their international 
transactions, Thus the certificate market 
was fed by exporters’ exchange proceeds 
and certain capital inflows and was used to 
finance imports and certain acceptable capi- 
tal movements. From 1950 until it was 
temporarily suspended in May 1960, the 
certificate market generally accounted for 
four-fifths of total exchange transactions. 

The draft market was—and remains—a 
free exchange market in the sense that no 
restrictions were placed on the use of ex- 
change secured in that market. The market 
was fed by invistbles and certain capital in- 
flows, and when the certificate market was 
suspended it carried all exchange trans- 
actions, 

There are three arguments to be made 
against the reestablishment of the certificate 
system. The first, and perhaps strongest, is 
the simple observation that any form of ex- 
change control results in resource misalloca- 
tion. Second, evidence suggests that the 
certificate market never fully performed its 
intended function of stabilizing the primary 
exchange rate. Finally, the conditions which 
pertained at the inception of the certificate 
system in 1948 were not present in 1967. This 
last argument will serve as our starting point 
as it should allow some insights into the 
rationale of the certificate market. 
< In keeping with the practices of the time, 
from 1945 until its forceful removal from 
office in the latter part of 1948, the Busta- 
mante administration saddled the Peruvian 
economy with ever stricter exchange and 
import controls. When the certificate system 
was introduced in September 1948, it repre- 
sented a form of exchange control liberaliza- 
tion in spite of the fact that it initially meant 
the creation of a third exchange market. In 
a series of three steps, by November 1949, 
the certificate market had phased out the 
grossly overvalued and highly restricted 
official exchange market. Other import con- 
trols were also eased such that by January 


1951, the list of prohibited imports had been - 


totally abolished. 

Although the exchange liberalization did 
not go all the way to a unification of the 
draft and certificate markets, nonetheless 


the trend was clearly away from the imme- 
diate post-World War IT controls, and the 
replacement of the official market with the 
certificate market was one of the most im- 
portant aspects of that trend. 

The reestablishment of the certificate 
market in 1967 was different from the 1948 
inception in two important respects. First, 
it came as a form of exchange control rather 
than exchange liberalization. Second, it ran 
counter to the internationally fashionable 
practice of trade and exchange liberaliza- 
tion. Thus while the creation of the certifi- 
cate market had helped Peru’ keep in step 
with international trends, the reestablish- 
ment of the system was a distinct and un- 
fortunate regression. 

The initial intent of the certificate market 
was “, . . the avotdance of captial flight, while 
permitting other proceeds from exports and 
other inflows, converted into certificates, to 
be used exclusively for the payment of im- 
ports and other normal current account ser- 
vices,” (emphasis added, see Central Re- 
serve Bank of Peru). In practice, however, 
most capital account transactions could be 
transacted in the certificate exchange mar- 
ket. Other, and presumably “undesirable,” 
capital movements were financed through 
the draft market. The free movement of 
capital was deemed important in attracting 
foreign capital to Peru, yet at the same time 
the authorities did not want capital flight 
to disrupt the normal course of the exchange 
market which was to service the country’s 
legitimate transactions; the assumption be- 
ing that capital movement in the draft 
market would in no way distort the rates in 
the certificate market. In principle, the 
rates were to be independent of one an- 
other? Thus during times of crisis when 
capital flight might become sufficiently large 
to distort the normal market forces under a 
unified exchange system, the draft market 
was to serve as a safety valve for the cer- 
tificate market. 


The rates were not totally independent of one 
another insofar as draft exchange could be used for any 
purpose while certificate exchange was restricted as to 
use, hence the draft rate was necessarily greater than, 
or equal to, the certificate rate. 


COMMUNICATIONS | 191 


TABLE l--MEAN ANNUAL SPREADS BETWEEN DRAFT 
AND CERTIFICATE EXCHANGE RATES, COMPUTED 
FROM MONTHLY DATA* 


tiers. 





Se nd 





Spread Spread 
Year (Percent) Year (Percent) 
1950 3.585 1955 1.15 
1951 0.88 1956 1.33 
1952 1.03 1957 0.54 
1953 0.92 1958 0.97 
1954 2.19 1959 0.79 


"Source: Memoria y Estadistica, 1950-59, Superin- 
tendent of Banks, Lima, Peru. 

b The spread was unusually large in 1950 due to the 
fact that the system was still readjusting to the Novem- 
ber 1949 abandonment of the official exchange market 
and secondly, net long term-private foreign direct 
investments were negative that year. 


In actuality, however, the spread between 
the two rates was never very large. The 
overall annual mean for 1950-59 was 1.34 
percent. There are several factors which ac- 
count for this. The most important was the 
fact that the certificate market was never a 
very restricted market, e.g., from 1952 on 
it carried better than 80 percent of all ex- 
change transactions. Most capital transac- 
tions were granted access to the certificate 
market. Hence under normal circumstances 
there was relatively little need for the draft 
market as an escape valve. Further, there 
were two forms of arbitrage between the two 
markets.’ First, foreign investors served as 
the arbitragers as they sold their foreign 
exchange in the draft market and then used 
their sol proceeds to finance their capital 
goods imports through the certificate market. 
Such operations augmented the supply in the 
dear market and increased the demand in the 
cheaper market. One very simple measure 
of this arbitrage suggests that, ceteris paribus, 
a one million dollar increase in net long-term 
private foreign direct investment would be 
associated with a decrease in the spread of 


3 The use of foreign exchange secured through pre- 
payment for exports could have also acted as a form of 
arbitrage between the two markets. However, such 
operations would not necessarily tend to equalize the 
spot draft and spot certificate rates, except when the 
futures draft rate was expected to equal the futures 
certificate rate. 


one-tenth of a percentage point.’ 

The second form of arbitrage is a rather 
traditional one between a restricted and an 
unrestricted market, namely cheating. That 
is, as the difference became larger it increased 
the incentive to exporters to under-invoice 
their exports and to importers to over-in- 
voice their imports. Both devices freed ex- 
change from the certificate market and 
allowed its clandestine sale in the premium 
draft market. However, since the differen- 
tial involved was never very large, it is 
probable that this form of arbitrage was 
relatively unimportant given the risks in- 
volved.’ 

In view of these circumstances it is not 
surprising that under normal market condi- 
tions the spread was quite small. However, 
when the system came under speculative 
attack the capital flight could only be 
financed through the draft market and short 
of massive intervention on the part of the 
Central Reserve Bank, the escape valve 
theory would predict that the rates would 
diverge. This would be particularly true if 
one made the plausible assumption that in 
the short run the arbitrage mechanisms 
could not respond quickly enough and in 
sufficient volume to insure the smallness of 
the spread. One should also add that it was 
not the practice of the Central Reserve 
Bank to systematically intervene in the draft 
market. 

If we turn to the two Peruvian exchange 
crises, 1953-54 and 1957-59, we note that 


t A rather naive model was tested, namely, regressing 
the observed spread on net long-term private foreign 
direct investment. Using annual data for 1950-59 the 
result was: 


S = 0.92 — 0.0011F 
(0.12) (0.00007) 


R? = — 44 


where S is the mean annual spread between the two 
rates, expressed as a percentage, F is the annual net 
long-term private foreign direct investment measured 
in millions of dollars and the numbers in parentheses 
are the respective standard errors. 

$ Further, those exports which were subject to an 
export tax, the government tended to systematically 
overvalue (causing exporters to have to later file for 
tax refunds). Secondly, ad valorem tariffs would have 
cut into the profits to be had from over-invoicing im- 
ports. 
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TABLE 2—MEAN MONTHLY CERTIFICATE EXCHANGE RATES AND SPREADS BETWEEN 
THE DRAFT AND CERTIFICATE RATES, COMPUTED FROM MEAN MONTHLY RATES™* 


1953 1954 
Certificate Spread Certificate Spread 
Rate (Percent) Rate» (Percent) 
January 15.72 l 21.63 2.64 
February 15.90 ; 18.73 3.63 — 
March 15.97 ; 19.36 2.74 
April 16.47 l 19.20 3.18 
May 16.16 0.87 19.30 3.58 
June 16.13 0.93 19.40 3.30 
July 16.30 0.49 19.40 2,47 
August 17.30 0.87 19.39 2,01 . 
September 17.72 1.24 19.20 1.04 
October 18.14 0.77 19.00 0.95 
November 18.90 1.06 19.00 0.37 
December 19.89 0.35 19.00 0.32 


a Source: Memoria y Estadistica, 1953, 1954, Superintendent of Banks; Lima, Peru 


b goles to the dollar 


in neither case was the spread very large. 
The 1953 crisis got underway in the latter 
part of the third quarter and yet during the 
fourth quarter the differential between the 
rates never rose above the overall annual 
mean differential for the years 1950-59. It 
was only following the January 1954 stabili- 
zation program that the spread became 
sizable. This relatively large spread persisted 
until the Central Reserve Bank pegged the 
certificate rate in October of the same year. 
One explanation of the observed differentials 
is speculation. That is, the draft market 
served as an effective channel for siphoning 
off the demand of speculators who were un- 
convinced of the government’s ability to 
execute effectively its announced stabiliza- 
tion program, An alternative is provided by 
two other complementary explanations. The 
first is that along with the stabilization pro- 
gram, the Bank stepped up its systematic 
intervention in the certificate market, adding 
to its appreciating tendency, while at the 
same time following its normal policy of 
allowing the draft market to seek its own 
equilibrium. The equilibrating process in the 
draft market was seriously affected by net 
long-term private foreign direct investment, 
being a negative 12.8 million dollars. 

Thus in the early stages, as the crisis was 


developing, the draft market did not serve 
as an effective means of diverting the excess 
demand from the certificate market since 
the certificate rate depreciated 25.3 percent 
between its low in October 1953, and its high 
in January 1954. It is difficult to determine 
whether the draft market helped the appre- 
ciation of the sol in 1954 since there is no 
clear evidence on the extent of the specula- 
tion carried by the draft market durng that 
time. However, since in the first three 
quarters of 1954, the draft market carried a 
relatively smaller portion of the total ex- 
change transactions than it had in 1953, 
there is some reason to assume that the 
speculation was not terribily large and that 
the Bank’s intervention in the certificate 
market and the negative net long-term 
private foreign direct mvestment largely 
accounted for the spread between the rates, 

Turning to the second exchange crisis, we 
note that during 1957 when the Bank’s peg 
was under attack, the spread between the 
rates never exceeded one percentage point. 
Were the draft rate serving as a channel for 
the excess demand for dollars then one would 
have expected a significantly higher pre- 
mium on draft exchange, particularly if one 
accepts the estimates of the technical mis- 
sion from the International Monetary Fund 
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TaBLe 3—MEAN MONTHLY CERTWICATE EXCHANGE RATES AND SPREADS BETWEEN 
THE DRAFT AND CERTIFICATE Rares, COMPUTED FROM MEAN MontTaiy RATES* 


1957 1958 1959 
Certificate Spread Certificate Spread Certificate Spread 
Ratet (Percent) Rate> (Percent) Rate (Percent) 
January 19.00 0.21 20.32 yas | 25.50 0.78 
February 19.00 0.26 22.40 0.94 27.32 0.84 
March 19.00 0.21 22.69 1.15 27.40 0.84 
April 19.00 0.32 22.68 0.31 27.14 1.07 
May 19.00 0.42 22.86 0.83 27.39 0.80 
June 19.00 0.37 23.70 0.72 28.67 3.73 
July 19.00 0.42 24.26 0.74 27.69 0.58 
August 19.00 0.42 24.45 0.53 28.20 0.28 
September 19.00 1.00 24.56 1.05 27.83 0.40 
October 19.00 1.00 24.94 0.36 27.70 0.07 
November 19.00 0.95 24.98 2.08 27.70 0.04 
December 19.00 0.89 24.49 0.57 27.70 0.04 


a Source: Memoria y Estadistica, 1957-59, Superintendent of Banks; Lima, Peru 


b goles to the dollar 


which placed the speculation on the order 
of ten million dollars a month dumng the 
third quarter. 

Further, the role of the draft market in 
terms of total exchange transactions was 
lower in 1957 than it had been in 1953, in 
spite of the fact that net long-term private 
foreign direct investment was at its high for 
the period 1950-1959. During the next two 
years, as the economy stumbled from one 
abortive stabilization program to another, 
the relative importance of the draft market, 
as contrasted with 1957, fell and with the 
exception of four separate months the spread 
was always less than one percent. 

The net result of these two exchange crises 
seems to be that the dual market arrange- 
ment added little to insure the stability of 
the exchange rate. This is not to say that in 
principle such a dual exchange system could 
not improve the short-run stability of the 
primary exchange rate, nor ts it to be con- 
strued in any way as a statement that the 
Peruvian dual market system was a failure. 
What is involved is a trade-off: as the escape 
valve qualities of a system are enhanced by 
one of the markets becoming increasingly 
restrictive, the resource distortions will in- 
crease as will the probability of putting off 
the adjustment of a fundamental disequi- 


librium. This brings us to our first argument 
against the dual markets. The fact that the 
Peruvian system did not work to effectively 
stabilize the certificate exchange rate is 
simply another way of saying that the au- 
thorities were unwilling to pay for this “sta- 
bility” in terms of the resource distortions 
which a more highly restricted certificate 
market would have necessarily induced.® 

Aside from the misallocations brought 
about by a dual exchange market, there is 
also the possibility that exchange controls 
themselves will discourage foreign invest- 
ment, The Central Reserve Bank of Peru 
recognized this when at the suspension of the 
certificate system in 1960, it wrote on page 
4, Boletin Mensual, “. .. the maintenance of 
the regime of foreign exchange certificates, 
in the eyes of other countries, constitutes a 
significant manifestation of our own lack 
of confidence in our currency, which was an 
unfavorable factor in attracting investments 
from abroad.” The Bank later echoed the 
game point in a September 15, 1967 state- 
ment: 


t The term stability is in quotes since in fact any such 
stability is a false stability, with the real crisis tem- 
porarily hidden behind a set of exchange controls and 
restrictions. 
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In effect, whatever restrictions—in 
form of licenses, prohibitions or ex- 
change controls or any other form— 
would not only work counter to their 
expressed end, but would slow produc- 
tion, would retard investment and would 
generate a series of distortions in eco- 
nomic activities, with consequent ad- 
verse effects on effective national prog- 
ress. [p. 8] 


In summary, we started by noting that at 
its Inception the certificate market was a 
form of exchange control liberalization and 
that its reestablishment was a movement 
away from exchange control liberalization. 
The reestablished system is formally, at 
least, like the earlier one and to that extent 
it will not cause severe problems of resource 
misallocation. However, it will also be 
limited in its ability to stabilize the exchange 
rate, since such stability is bought at the 
price of distortions in the economy. Thus if 
the new system is to operate as it did in the 
past then it will do little to insure exchange 
rate stability and will cost the economy some 


resource misallocations and potentially 
might result in a smaller volume of foreign 
investment. If the new system is set up to 
guarantee that its escape valve mechanism 
is effective, then this can only be done at the 
price of increased resource misallocations 
and presumably further reductions in the 
level of foreign investment. In short, either 
way the economy stands to lose, hence we 


‘conclude that the system should not have 
been reestablished. 
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Risk and the Social Rate of Discount 


By Mark V. Pauty* 


A step toward clearing up controversy 
about the proper rate of discount to use in 
evaluating benefit and cost streams from 
public investment was provided by a recent 
article by William Baumol. But Baumol 
has left us with an uncomfortable indeter- 
minancy. He claims that there is not and 
cannot be a single “optimal” social rate of 
discount. This is because private aversion to 
risk causes the rate of return r’ on private 
investment to diverge from the rate r at 
which individuals are willing to loan money 
to the government.! Since public and private 
investments are equally riskless when the 
operation of the law of large numbers is 
considered, Baumol recommends, but does 
not expect to see, a subsidy to private in- 
vestment to offset what investors (mis- 
takenly) perceive as increased riskiness. 

I will show in this paper that the rate r 
at which individuals are willing to loan 
money to the government necessarily under- 
states the true social cost of the investment, 
and so should not be used as a measure of 
the social rate of discount. Hence, diver- 
gence between y and r’ does not necessarily 
indicate the absence of an optimal rate. I 
will also show that, if taxation-induced dis- 
tortions are ignored, the “correct”? rate for 
evaluating government investment oppor- 
tunities may be equal to, or greater than, the 
private rate r’. In such cases, risk does not 
provide grounds for a differential subsidy to 
private investment. 

* The author is assistant professor of economics at 
Northwestern University. Helpful comments were re- 
ceived from Kenneth Arrow, William Baumol, Jack 
Hirshleifer, Richard Kihlstrom, and Colin Wright. 
Research support was provided by the Health Services 
Research Center. 

1 Differential taxes on income from private invest- 
ment, especially the corporate income tax, cause a 
similar divergence, but integration of the corporate 
with the individual Income tax, which is probably de- 
sirable on other grounds, would avoid this problem. The 


effect of taxation on rates of return will be ignored in 
this paper. 


The standard argument for the lesser 
riskiness of public investment is based on 
the law of large numbers. William Vickrey 
and Paul Samuelson, among others, have 
claimed that since government is able to 
spread its funds over a large number of in- 
vestments, it can reduce the variance in the 
stream of Income from those investments to 
a greater extent than can be done with the 
returns from private investments. Baumol 
claims that this argument is not strictly 
correct because from the viewpoint of so- 
ciety, either public or private investment is 
equally risk-free, owing to the fact that 
there are large numbers of both types of in- 
vestment. But since investors behave as tif 
private investment is differentially risky, he 
argues that a divergence, a risk-premium is 
introduced between r and r’. Baumol there- 
fore suggests that private Investment be 
subsidized to bring r’ down to r. If such a 
risk-premium does indeed exist, the sug- 
gested use of various analogous private dis- 
count rates (see Hirshleifer, DeHaven, and 
Milliman), or of a rate which is weighted 
average of public and private rates (see 
Arnold Harberger), would amount to treat- 
ing some or all of risk as a social as well as a 
private cost. 

In fact, however, there may be no reason 
why investors need to treat private invest- 
ment as differentially risky. Pooling of pri- 
vate investment is possible, and it may be 
possible on at least as large a scale as is 
pooling of public investment. In part, pool- 
ing is provided by purchase of the securities 
of a large diversified firm. But, it is also 
provided by diversification of portfolios to 
include the shares of many firms. Investors 
with relatively large amounts of funds can 
engage in pooling directly through purchase 
of diversified portfolios, and smaller in- 
vestors can purchase slices of such port- 
folios by such devices as mutual funds or 
insurance annuities. The government spreads 


196 THE AMERICAN ECONOMIC REVIEW 


risk by making many wholly-owned in- 
vestments, and a private investor can spread 
risk by purchasing small shares of many in- 
vestments.? Hence, pooling via the financial 
markets takes place in the private sector. 

It may be that private markets for risk 
bearing are imperfect, and that perfect di- 
versification is Impossible, so that private 
pooling of individual investments is im- 
perfect. Yet, Peter Diamond has shown that 
security markets may be relatively effective 
in pooling risks. Moreover, it is also not true 
that the government in fact is a perfect 
pooler, in the sense that it provides all 
possible commodity options (see J. Hirsh- 
leifer and D. L. Shapiro). In terms of its own 
overall accounts the government may be 
able to count upon the operation of the law 
or large numbers. But, as Diamond has 
suggested, this is by no means the necessary 
case for beneficiaries of particular risky 
government projects. 

Suppose there is perfect pooling of in- 
dividual investments in both the public and 
private sectors. One might conclude that 
the rate at which individuals would be will- 
ing to loan money for diversified private 
investments should, in the absence of tax 
distortions, approximate the rate at which 
individuals are willing to loan money to the 
government. But there is another reason 
why the public rate will tend to be below the 
private rate. Government bonds are safe or 
certain because the government can always 
tax, either explicitly or implicitly by print- 
ing money, in order to pay the interest on 
them. Private investment, even diversified 
private investments of the type just dis- 
cussed, does not have such a characteristic. 


* It is true, as Baumol argues, that for society the 
stock of investments includes both public and private 
investment, and that the number of such investments 
is a “large number.” The number of private invest- 
ments in any private pooling will be less than this total- 
ity, but it can be very large, so that in such a case the 
divergence between marginal private risk and marginal 
social risk is of the smallest order of smalls. Perhaps 
more importantly, the existence of a large number of 
investments, whether made by “society” or by the 
private sector of society, is only a necessary, not a suf- 
ficient condition for Pareto optimality in the sense of 
provision of all possible commodity options and the in- 
surance of all risks. 


Its diversification guards against fluctuations 
in the earnings of individual firms, but the 
return is not protected against the variabil- 
ity that arises from conditions which affect 
all of its component firms in more or less the 
same way. This risk, which Hirshleifer 
(1966) calls “social variability”, arises from 
occurrences such as depression, war, etc. 
Such a national disaster (or good fortune) 
affects the return on almost all investment, 
and would cause the mean of private rates 
of return to fluctuate over time. If prospec- 
tive lenders are risk-averters, the rate of 
return on private investment would then 
include a “risk premium.” 

The return from public investment is 
guaranteed not to fluctuate by the taxing 
power of the government. Risk-averting 
individuals would therefore be willing to 
lend government money at a lower rate, and 
so it appears that there is a divergence be- 
tween private and public costs. 

This divergence 1s only apparent, how- 
ever, because risk is also associated with 
government investment. Suppose govern- 
ment bonds finance public investment. This 
investment is also subject to the social vari- 
ability of depression and war. A depression, 
if it occurred, would make public investment 
in waterways, human capital, or whatever, 
yield a low or zero return. If something did 
occur which made returns on all public 
investments decline, the interest on the 
bonds sold to raise the funds would still be 
paid, but it would be paid by general tax- 
payers out of their consumption or their 
returns, if any, from private investment. In 
short, public investment implies assumption 
by taxpayers of the social risk associated 
with that investment. There is no reason to 
suppose that the correlation of the return 
from public investment with “general eco- 
nomic and social conditions” is any less than 
that of diversified private investment of 
equal term.’ In any event, public investment 


1 Arrow (1966) seems to maintain that returns on new 
public investments tend to be uncorrelated or neg- 
atively correlated (as in the case of flood control) with 
social risk. I see no basis for such an assertion. Surely 
many public investments do vary directly with social 
risk, and some private investment are negatively cor- 
related with it. 
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is certainly not completely free of variability 
in return. This means that the cost of public 
investment is not just the interest cost of 
funds to the government, but must also in- 
clude the cost of assumption of social risk 
by risk-averting taxpayers. 

To complete the argument, we need to 
consider the prospective purchaser of bonds. 
His willingness to make funds available to 
the government at r percent measures his 
pure time preference. But the interest rate 
r certainly understates the cost of a public 
investment. The cost of that investment is 
the sum of the return for sacrificing present 
consumption by bondholders plus the in- 
cremental msk imposed upon taxpayers in 
general.‘ It is this sum, not the rate of time 
preference alone, which optimally ought to 
be equated to the expected rate of return 
from public investment. The rate r’>r at 
which individuals are willing to make funds 
available for a diversified private invest- 
ment, on the other hand, already includes a 
risk premium for general risk.5 Hence, the 
rate at which individuals are willing to lend 
money to the government necessarily under- 
states the true cost of public investment if 
taxpayers are risk-averters. It is not ap- 
propriate to use the riskless rate in a world 
risky in the large as well as the small. 


4 It might be suggested that, insofar as bond pur- 
chasers are also taxpayers, they will consider the risk 
they will suffer as taxpayers when deciding whether or 
not to purchase bonds, and so r will reflect some of the 
risk associated with government investment. This is not 
correct, however, because in a competitive market each 
bond purchaser will take the amount of bonds to be 
sold as given, and will not think that his purchase of a 
bond increases the risk he bears as a taxpayer. 

ë Contrary to Arrow (1966), if this sort of risk, which 
' cannot be eliminated, is the source of the divergence in 
ı rates and risk, then observation that all risk to private 
' firms has not been eliminated by the private market is 

not sufficient to prove that the private market is inef- 
| ficient in pooling of individual (not social) variability 

risk. Nor does the fact that the return on first quality 
| corporate bonds approximates the government rate in- 
_ dicate that private pooling of individual investment is 
less perfect than public pooling. The relevant rate is the 
the return on private investment. The seniority of 
corporate debt protects the return on that security from 
a large part of individual and social risk, but this does 
not reflect any characteristic of the return on private 
' real snvestnent. 
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Baumol regards imperfect pooling of pri- 
vate investment to be (in a tax-free world) 
the source of the divergence between r and 
r’. I contend that even with perfect pooling 
of individual private investments social 
variability would still cause a divergence to 
persist. The returns from government invest- 
ment are subject to much the same social 
variability, even though the return from 
money individuals lend to the government 
is not. If private and public individual- 
investment pooling are perfect, as has been 
assumed, then the expected divergence be- 
tween observed rates does not provide 
grounds for a differential subsidy to private 
investment, since the divergence only re- 
flects understatement of the social cost of 
public investment. Instead, in such a case 
no subsidy is warranted, and the “correct” 
rate of discount, for both public and private 
investment, is the private rate r’ (or more 
precisely, a series of various private rates 
corresponding to the risk-class of the invest- 
ment). It is important to note that these 
same conclusions also follow if private pool- 
ing is imperfect, in the sense of not providing 
all possible commodity options, but is no 
more imperfect than public pooling and 
provision through the political process. 

Of course, the assumption of equal effi- 
ciency of public and private pooling is not 
the only assumption possible. If, as seems 
likely, not all of the risk can be eliminated 
from the benefit streams of government in- 
vestment, then we can be sure that the 
“correct” rate of discount lies above the 
government rate r. If the government is 
more efficient than the private market at 
pooling and at providing commodity op- 
tions, but is not perfect (either because of 
social risk or because political decision costs 
preclude provision of some commodity 
options), then the appropriate rate, which 
will not be observable, will be above the rate 
at which individuals are willing to loan 
money to the government but below the 
private rate. A subsidy to private invest- 
ment would be warranted in such a case. If, 
however, the government is less efficient at 


ë I am indebted to Hirshleifer for this point. 
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pooling than is the private market, then the 
appropriate discount rate for public in- 
vestment returns would be above the private 
rate and a subsidy to private investment 
would be unwarranted. ‘‘Efficiency” in this 
sense is ultimately an empirical question, 
depending upon the number of investments 
made, the correlation of their returns with 
each other and with social risk, and the 
availability of possible commodity options. 
Empirical research on public market and 
private market imperfections would be use- 
ful to help provide the answer. 
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A Nonlinear Test of the Random-Walk Hypothesis 


By R. L. Croucn* 


Academic economists have accumulated a 
mountain of evidence in the last fifteen years 
to the effect that successive changes in stock 
prices follow a random-walk process In 
fact, it is probably no exaggeration to say 
that the random-walk hypothesis is one of 
the best, if not the best corroborated eco- 
nomic hypothesis that we have. However, as 
Eugene Fama has pointed out, the evidence 
which has been used to corroborate the 
random-walk hypothesis, although strong, 
does suffer certain drawbacks. In particular, 
he states that 


. there are also possible short- 
comings to the serial correlation and 
runs tests from a statistical point of 
view. For example, both of these models 
only test for dependence which is pre- 
sent all through the data. It is possible, 
however, that price changes are depen- 
dent only in special conditions. For ex- 
ample, although small changes may be 
independent, large changes may tend to 
be followed consistently by large changes 
of the same sign, or perhaps by large 
changes of the opposite sign. [p. 80] 


By comparison of distributions of all price 
changes with distributions of successive 
price changes (“successive”’ to large price 
changes), Fama concludes that “... there 
is some evidence that large changes tend to 
be followed by large changes of either 
sign, ...” (p. 87). Fama arbitrarily defined 


* The author is associate professor of economics at the 
University of California, Santa Barbara. This paper 
comprises a section of a larger paper presented at the 
Third Far Eastern Meeting of the Econometric Society, 
Tokyo 1968. I wish to thank my discussant, T. Ha- 
tanaka, for his penetrating criticism in general and, 
especially, for guiding me out of one blind alley. Robert 
Clower also provided helpful comments. 

1 Although the random-walk hypothesis is relatively 
ancient, the corroboratory evidence is almost exclusively 
a product of the last fifteen years, beginning with 
Maurice Kendall’s work. A good compendium on the 
random-walk hypothesis theory is contained in the 
book edited by Paul Cootner. 


“a large daily price change... as a change 
in log price greater than 0.03 in absolute 
value” (p. 86). 

I think that Fama was on the right track 
here. My own test is an attempt to capitalize 
on his initiative. Section I rationalizes a 
technique for isolating “special conditions” 
in the securities market which is somewhat 
less arbitrary than Fama’s method, and 
Section II tests for intertemporal depen- 
dence in successive price changes in such 
circumstances. 


I. Identifying Special Conditions 


Visualize the market for a security. In the 
short run, the existing supply is fixed; the 
supply curve is perfectly inelastic. The total 
demand curve intersects the supply curve 
and the two jointly determine the equilib- 
rium price. The demand and supply curves 
are of the stock (cf. flow) variety; they repre- 
sent the demand to hold and the supply that 
must be held. As such, they have a time 
reference but no time dimension. 

When total demand is constant, so, also, 
will price be constant. However, the indi- 
vidual demands which comprise the total 
demand may be undergoing offsetting 
changes. This immediately implies that 
transactions may certainly occur without 
there being any change in price of the se- 
curity. Define the volume of transactions 
which occur as a result of the mutually off- 
setting switches in individual demands as 
normal volume. Assume, now, that there is an 
increase in total demand (due, say, to some 
piece of new fundamental information con- 
cerning the security). The demand curve 
shifts to the right. At the prevailing price, 
excess demand exists. The increased demand 
manifests itself in increased transactions. 
What may be described as abnormal volume 
appears in the market. The excess demand 
is eliminated by a rise in price. At the new, 
higher equilibrium price, normal volume will 
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TABLE 1—DaiLy VOLUME AND THE ABSOLUTE VALUE OF PRICE CHANGES 





Anaconda V=83.0+66.3| 2| 


(19.4) (17.1) 





United Airlines V= 104.0+12.5] 6/-+161.9¢ 


(23.8) (6.9) (19.6) 


V=146.0+18.5| $| +226. 1d 
(37.6) (7.6) O.) 








American Airlines 












United Aircraft V=50.0+19.8] $| +108. id 
(13,3) (8.5) (17.7) 
V=216.0+215.2] | 


U.S. Steel 





(25.1) (17.7) 








a Standard error of estimate. 
Source: The Wall Street Journal. 


once more prevail. If, on the other hand, 
there had been a decrease in total demand, 
then, when the demand curve shifted left, 
an excess supply would exist at the original 
price. Increased transactions, abnormal vol- 
ume, would again ensue as unwilling holders 
attempt to lighten their portfolio. The excess 
supply is eliminated by a decline in price. 
At the new, lower price, normal volume will 
emerge again. It will be apparent that an 
implication of this model is that the volume 
of transactions V and the absolute value of 
the change in the price of a security | $| are 
related. Stochastically, and linearly, we 
postulate: 


(1) Vi = ao + a| ple + cade + u 


Where the variables, with the exception of 
d, are as defined above. The variable d is a 
dummy designed to capture the effect of 
stock-splits. A  stock-split will certainly 
affect volume systematically; consequently, 
such an event cannot be relegated to the 
error term #. In practice, d is assigned the 
value zero prior to a stock-split and unity 
after a stock-split (if any). 

Equation (1) was estimated for several 
individual securities? The results are re- 


>The daily data on volume and price, in excess of 
eleven hundred observations for each stock, were 
kindly made available to me by Robert R. Rooney. It 










Time Interval, V 


1/2/63-6/9/67 





1117 
J-i 1/2/63-6/30/67 
5/9/66 1133 


2-1 


1/2/63-6/30; 67 
6/13/67 33 


11 


3-2 1/2/63-6/30/67 
11/2/65 1133 

ae 1/2/63-6/30/67 
1133 


ported in Table 1. All the coefficients are 
significant as revealed by the ¢-ratios re- 
ported in parentheses in the second row of 
each result. The smallest of these ratios is 
7.2. Normal volume can be calculated from 
these results by setting || equal to zero. 
The pre- and post-split normal volume for 
each security is reported in Table 2 along 
with the pre- and post-split abnormal vol- 
ume. The latter is calculated by adding two 
standard errors of estimate to normal vol- 
ume. These estimates of abnormal volume 
are those used to identify special conditions 
in the market for a particular security. 


Il. Serial Correlation In Special Conditions 


The next step is to determine whether or 
not stock price changes under such special 
conditions are nonrandom. The specific 
technique employed was to comb the com- 
plete sample for each security for observa- 
tions involving abnormal volume. The daily 
price change associated with abnormal 
volume was then serially correlated with 
successive daily price changes for lags of from 
one to ten days. The serial correlation co- 


is essential to work with such a large number of original 
observations in order to be left with a viable number of 
special condition observations. For example, the eleven 
hundred-plus original observations typically yield a 
mere sixty or so special condition situations. 
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TABLE 2—NormaL AND ABNORMAL VOLUME 
(hundreds of shares) 


Anaconda 


United 
Airlines 
American 
Airlines 
United 
Aircraft 





U.S. Steel 


efficients obtained for each security when 
this procedure was followed are reported in 
Table 3. In the present context, serial cor- 
relation amounts to a nonlinear test. Those 
serial correlation coefficients that are sig- 
nificant at the 5 percent level are marked 
with an asterisk. There does not appear to 
be any intersecurity uniformity as to which 
serial correlation coefficients are, and which 
are not, significant; they occur at different 
lags and have different signs. On this evi- 
dence, there is little or no predictable and 
persistent pattern of dependence in the 
successive changes of stock prices even un- 
der special conditions. Moreover, if one is 
persuaded, as I am, by the evidence that 
Benoit Mandlebrot and Fama have mar- 
shalled to the effect that stock price changes 
possess stable Paretian distributions, then 


the normal procedure for estimating the 
standard errors of the serial correlation 
coefficients underestimates the true variabil- 
ity of the coefficient; (see Fama pp. 69-70). 
In this case, the significance of the serial 
correlation coefficients marked with an 
asterisk is still subject to doubt. Side step- 
ping this qualification, however, what is 
the prospect open to someone trying to 
capitalize on the best evidence of depen- 
dence in successive stock price changes 
uncovered by the above results? The one- 
day lag in United Aircraft has the largest 
serial correlation coefficient. A person plan- 
ning to exploit this situation would wait 
for special conditions to arise in the market 
for this security (in the form of abnormally 
high volume), and then follow the market 
for one day. That is to say, if the price went 
up when special conditions emerge, he 
would buy at the next day’s opening price 
and sell at the following day’s opening price: 
if price went down, he would go short at the 
next day’s opening price and cover at the 
following day’s opening price. Such a 
strategy would pauperize the speculator 
and enrich his broker. It is perfectly designed 
to transfer the speculator’s wealth to his 
broker in the (not so) long run. Consider the 
following regression result: 


Pept = 0.102 -+- 0.22 De: 
(.455) (2.56 


R = 360, R? = ,130. 


This indicates that, under special conditions, 
a $1.00 change in price today is followed by 
a $0.22 change in price tomorrow in the same 


TABLE 3—SERIAL CORRELATION COEFFICIENTS UNDER SPECIAL CONDITIONS FOR 


Lag @=1,2,..., 10 (pays) 
Lac 
SECURITY 

1 2 3 4 5 6 7 8 9 10 N 
Anaconda —.012 —.173 —.117 +.051 +.155 +.147 —.165 +.010 —.121 —.297* 82 
United Airlines +.131 —.140 —.028 +.181 +.202 —.057 —.084 +.291* ~.049 —.021 50 
American Airlines +.053 +.263* +.126 —.070 +.269* +.027 —.115 —.019 ~.310* +.092 65 
United Aircraft +.360* ~—.199 +.010 +.121 +.097 —.125 —.021 —.177 —.215 —.161 46 
U.S. Steel —.312* —.039 —.151 —.239* +.164 —.051 —.123 —.188 +.072 +.082 76 
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direction. This is not enough to cover 
transactions costs by a long way. (During 
this period United Aircraft had an average 
price around $75.00.) If an investor bought 
one round lot, his expected gross return 
would be $22.00; his transactions costs for 
the purchase and sale of one round lot would 
be $93.00 Thus, on each round trip, he 
would make a net loss of $71.00. The con- 
clusion is inevitable. Whatever dependence 
does exist, even under special conditions, 
when the market is adjusting to major 


3? The one-way transactions cost of one round lot of 
stock selling in the $75.00 range is equal to “$39.00 plus 
one-tenth the price of one share,” i.e., $39.00 plus 
$7.50 equals $46.50. Thus, the round trip cost is $93.00 
(excluding a small transfer tax on the purchase). 


changes, it is too small to be exploited pro- 
fitably. 
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IS, LM, and External Equilibrium: 
A Graphical Analysis 


By DWAYNE WRIGHTSMAN* 


The IS-LM exposition of general equilib- 
rium in the domestic money and goods mar- 
kets excludes the problem of balance of pay- 
ments equilibrium when the economy en- 
gages in foreign trade under conditions of 
fixed foreign exchange rates.) This exposi- 
tional shortcoming is easily rectified by 
superimposing an external equilibrium con- 
dition onto the IS-LM framework. A new 
external equilibrium curve, called the EE 
curve, is derived geometrically as shown in 
the four-section diagram of Figure 1. 

In the lower right-hand section of Figure 
1, net exports of goods and services is 
shown to vary inversely with the level of 
national income. A change in income is 
expected to change demand for imports in 
the same direction without having any 
appreciable effect on demand for exports. At 
low levels of income, the level of net exports 
is positive, meaning that exports exceed 
imports. But at high income levels, the 
level of net exports is negative indicating 
imports in excess of exports. 

In the upper left-hand section, net foreign 
investment is shown to vary inversely with 
the domestic interest rate. A change in the 
interest rate is expected to change the do- 
mestic economy’s investment of funds in 
foreign economies in the opposite direction, 
and foreign economies’ investment of funds 
in the domestic economy in the same direc- 
tion. The net foreign investment section of 


* The author is associate professor of finance at the 
University of New Hampshire. He is indebted to 
William Hosek, James Schulz, Richard Whyte, and the 
managing editor for their helpful comments and sug- 
gestions, 

1 An JS curve is a curve showing combinations of the 
level of national income and the level of interest rates 
which generate equilibrium in the market for goods and 
services, An LM curve does the same for the money 
market. For background on the nature of these curves, 
see John R. Hicks. 


the diagram allows for both positive and 
negative levels of net foreign investment. At 
low interest rates, domestic investors will 
be net buyers of foreign securities. But if the 
interest rate is high enough, foreigners will 
be net buyers of domestic securities, so that 
net foreign investment will be negative. 

In the lower left-hand section, the 45- 
degree line represents equality between net 
exports of goods and services and net foreign 
investment, which, abstracting from prob- 
lem of unilateral transfers, and net fac- 
tor income, is the condition for external 
equilibrium (meaning no surplus or deficit 
in the balance of payments). The EE curve 
in the upper right-hand section of Figure 1 
is subsequently derived by geometry from 
the two behavioral functions and the equi- 
librium condition graphed in the other three 
sections. It contains combinations of the 
interest rate level and the level of income 
which provide equilibrium in the balance of 
payments. 

The EE curve has a positive slope as does 
the LM curve. A comparison of the steepness 
of the slopes is thus in order. Is HE steeper 
or less steep than LM? And do the two 
curves intersect? 

The absolute slope of the EE curve is the 
ratio between the responsiveness of net 
exports of goods and services to the level of 
income and the responsiveness of net foreign 
investment to the rate of interest. The 
absolute slope of the LM curve, on the other 
hand, is the ratio between the responsiveness 
of the transactions demand for money to the 
level of income and the responsiveness of the 
asset demand for money to the rate of inter- 
est. There is no a priori basis for generalizing 
that one of these ratios exceeds the other for 
all economies at all times. However, a case 
can be made for the proposition that the 
slope of the EE curve is normally steeper 
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i (interest rate) 


i (interest rate) 





FIGURE 1 


than the slope of the LM curve and that it 
(EE) normally intersects LM from below 
(moving to the right). 

First, consider an EE-LM intersection 
point at some positive $ and Y. This merely 
means that there is some interest rate above 
zero and some level of income above zero 
capable of ensuring simultaneous equilib- 
rium in the domestic money market and the 
balance of payments. Surely this is the 
normal circumstance. Countries occasion- 
ally do approach such an equilibrium, and 
often those that do not, could, were it not 
for pressing internal considerations, for 


example, maintenance of high-level employ- 
ment. 

Now consider what would happen to an 
economy initially in equilibrium if a general 
recession were to strike (without its being 
anticipated by fiscal and monetary au- 
thorities). Income and the interest rate 
would fall. In a financially mobilized country 
such as the United States, money demanders 
would be expected to adjust their cash 
balances rapidly so that the lower -Y 
combination would still be on the LM curve, 
only lower down. Thus the money market 
would soon be back in equilibrium. But 
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what would happen to the external equi- 
librium in the balance of payments? One 
would expect, normally, that a general re- 
cession would disrupt external equilibrium 
and create a payments surplus; that is, the 
recession’s income effect of increasing net 
exports of goods and services would outweigh 
its interest rate effect of increasing net for- 
eign investment. If this is the case, it means 
that the new interest rate is too high and the 
new income too low to prevent a payments 
surplus. The HE curve, consequently, lies 
below the LM curve for income values to the 
left of the EE-LM intersection. (In the case 
of an unanticipated boom accompanied by 
rapid adjustment in money demand, one 
would expect a payments deficit to develop, 
meaning that EE lies above LM for Y 
values to the right of HE-LM equality.) 
Thus, under these circumstances, which are 
assumed to be normal, the relation between 
the EE and LM curves is that they intersect 
with the former being steeper than the latter. 

Unlike the LM and EE curves, the IS 
curve has a negative slope. However, the 
IS curve has a steeper negative slope, celeris 
paribus, in an open economy than in a closed 
economy. A definition of the ZS curve will 
help to explain why this is so. The JS curve 
depicts all +Y combinations which are 
consistent with a zero excess demand for 
goods and services. For the closed economy, 
this implies that there is ex ante equality be- 
tween saving and domestic investment and 
that the absolute slope of the JS curve is 
the ratio between the responsiveness of sav- 
ing to the level of income and the respon- 
siveness of domestic investment to the rate 
of interest. For the open economy, it implies 
that saving minus net exports of goods and 
services equals domestic investment and 
that the slope of IS is the ratio between the 
responsiveness of saving minus net exports 
to the level of income and the responsiveness 
of domestic investment to the rate of in- 
terest. Since the response of net exports of 
goods and services to the level of income is 
negative, it follows, ceteris paribus, that the 
absolute ratio between the responses in the 
open economy is greater than that for. the 
closed economy. However, in both cases the 
responses have opposite signs so that ZS is 


negatively sloped regardless of whether or 
not the economy is open or closed. 

With this as background, it is now ap- 
propriate to consider the interrelations of 
the 7S, LM, and EE curves. Full equilibrium 
in the money market, the goods market, and 
the balance of payments is satisfied only 
(but not necessarily) when the three curves 
pass through a common point. If they do not, 
the resulting disequilibrium is likely to be 
concentrated most in that market which 
bears the least influence on the rate of in- 
terest and the level of income. In the United 
States the least influential of these three 
forces is the balance of payments. Thus, EE 
is not apt to be as much income and interest 
rate determining as are IS and LM. The 
point toward which ¢ and Y are likely to be 
most strongly attracted is the point of 
intersection between the JS and LM curves. 

Passage through a common point is a 
necessary but not a sufficient condition for 
full equilibrium. If the common point lies 
beyond the full-employment income limit 
on the income axis, there will be disequilib- 
rium in the form of inflation because the 
equilibrium income will be unobtainable; 
that is, aggregate demand for goods and 
services will exceed capacity supply. On the 
other hand, if the common point lies inside 
the full-employment income limit, the in- 
come disequilibrium problem vanishes but 
an equally distasteful problem, namely un- 
employment, emerges. 

Internal and external problems can be 
analyzed separately in the JS, LM, and EE 
framework, but it is more interesting and 
instructive to consider them together. Con- 
sider, for example, the dual-problem case of 
unemployment coupled with a payments 
deficit. This is the case that gave the United 
States much trouble in the late 1950’s and 
early 1960’s and could conceivably re- 
emerge if and when the Viet Nam conflict 
ends. In Figure 2, IS intersects LM below 
and to the right of the EE curve with the 
result that joint monetary and product equi- 
librium produces an income that is too high 
and an interest rate that is too low to pre- 
vent a balance of payments deficit. At the 
same time, ZS intersects LM to the left of 


_the F-line (the full-employment income 
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limit), producing an income which is too 
low for full employment. 

In this case, if the monetary and fiscal 
authorities do nothing, the problem of the 
payments deficit will solve itself because gold 
outflows (in the absence of defensive open 
market operations) will decrease the money 
supply, shifting the LM curve up and to the 
left until it intersects the EE and IS curves. 
Realistically, the monetary authority is not 
likely to let this happen (at least not in the 
United States) because this would make the 
unemployment problem worse. Neverthe- 
less, monetary contraction is superior to 
contractionary fiscal policy for the purpose 
of restoring external equilibrium. Compared 
to contractionary fiscal policy (ZS shifted 
down and to the left), contractionary mone- 
tary policy (LM shifted up and to the left) 
can restore external equilibrium at a smaller 
cost in terms of lost income. In Figure 3, 
BC is the income lost when contractionary 
monetary policy is used to restore external 
equilibrium. When contractionary fiscal 
policy is used for this purpose, the income 
lost is AC, or AB plus BC. The net amount of 
income saved by using contractionary mone- 
tary policy over contractionary fiscal policy 
is, then, the segment AB. 

Suppose, however, that full employment, 
not externa] equilibrium, is the primary 


b 


L 
E S 
O h V 


FIGURE 2 UNENMPLOYMENT-DEFICIT CASE 


goal. For this purpose, it turns out that 
monetary policy is not as good a tool as 


fiscal policy. Expansionary monetary policy 


(LM shifted down and to the right) restores 
full employment at a greater cost (in terms 
of a greater payments deficit) than ex- 
pansionary fiscal policy (ZS shifted up and 
to the right). In Figure 3, QR is the de- 
ficiency in the interest rate level required for 
external equilibrium when expansionary 
fiscal policy is used to restore full employ- 
ment. PR, or PQ plus OR, is the interest rate 
deficiency when expansionary monetary 
policy is used for this purpose. The net 
deficiency in the interest rate required to 
provide external equilibrium at full employ- 
ment avoided by using expansionary fiscal 
policy over expansionary monetary policy 
is, consequently, the segment PQ. 

The analysis thus shows that monetary 


‘policy has a comparative advantage over 


fiscal policy for the purpose of meeting the 
external equilibrium objective and that 
fiscal policy has a comparative advantage 
over monetary policy for meeting the full 
employment goal. The significance of the 
comparative advantage relations between 
monetary and fiscal policy is that the two 
problems of unemployment and a payments 
deficit can be simultaneously resolved by 
applying a mix of contractionary monetary 


COMMUNICATIONS 207 


FIGURE 4 


policy and expansionary fiscal policy? In 
Figure 4, contractlonary monetary policy 
is applied shifting the LM curve up and to 
the left to become L’M’. Expansionary fiscal 
policy is applied at the same time shifting 
the IS curve up and to the right to become 
I'S’. Where EE, L‘'M’, and Z'S’ converge 
at the F-line the economy is at full employ- 
ment with external equilibrium. Full em- 
ployment income is obtained because a 
sufficient amount of expansionary fiscal 
policy is applied. External equilibrium is 
achieved because the expansionary fiscal 
policy and the contractionary monetary 
policy raise the interest rate to the necessary 
level. Of course, if an economy is not willing 
for various reasons to subject itself to 
higher interest rates, the solution just de- 
scribed is merely academic. 

A second interesting, dual-problem case to 
analyze is that of inflation coupled with a 
payments surplus. This case is the converse 
of the unemployment-deficit case above and 
suggests the converse solution of applying 


7 Such a mix is in accordance with Robert Mundell’s 
principle of matching policy instruments with policy 
objectives on the basis of comparative advantage. 

* For a discussion of this and related problems as- 
sociated with the monetary and fiscal policy mix, see 
Richard Ablin. Another treatment of a number of 
misgivings about the solution is found in Anne O. 
Krueger. 


a mix of easy monetary policy and restric- 
tionist fiscal policy. However, a country 
facing inflation and a surplus may not need 
to resort to policy measures as it does in the 
unemployment-deficit case because the two 
cases are asymmetrical. In the unemploy- 
ment-deficit case, income is not out of 
equilibrium despite the existence of un- 
employment if there is wage inflexibility in 
the labor market. In this situation, govern- 
ment intervention is used as a substitute for 
market equilibrating forces to bring the 
unemployment to an end. In the inflation- 
surplus case, on the other hand, income is 
necessarily out of equilibrium and continues 
to be as long as the inflation persists. In this 
case, the rising price level generates equi- 
librating forces which work to end the pay- 
ments surplus and the inflation without re- 
course to monetary and fiscal policy. 

What is the nature of these equilibrating 
forces? When a country is confronted with 
inflation and a balance of payments surplus, 
its IS, LM, and HE curves are positioned in 
a way that makes all three curves shift. In 
Figure 5, IS, LM, and EE are positioned to 
indicate inflation and a payments surplus. 
The intersection of JS and LM lies to the 
left of the EE curve but to the right of the 
F-line (the full-employment income limit). 
The equilibrium level of income correspond- 


E 


FIGURE 5 INFLATION-SURPLUS CASE 
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ing to the IS-LM intersection is, conse- 
quently, too high to prevent inflation but 
too low to prevent a payments surplus. How- 
ever, the positioning of the three curves is 
not lasting. The LM curve is potentially 
affected in three ways. First, the payments 
surplus generates an inflow of gold which, in 
the absence of defensive open market opera- 
tions, increases the money supply, shifting 
LM to the right. Second, the rising absolute 
price level causes the transactions demand 
for nominal cash balances to increase, which 
shifts the LM curve to the left. And third, 
according to Friedman, the rate of inflation, 
if increasing, reduces the demand for money, 
shifting LM to the right, and, if decreasing, 
it increases money demand, shifting LM to 
the left. On balance, LM will shift to the 
right or to the left, depending on the relative 
strength of these three effects. 

Inflation can also cause the JS and EE 
curves to shift. First, ZS is shifted to the left 
if the inflation, working through the real 
balance effect, decreases consumption. The 
real balance effect thus serves, in the absence 
of elastic price expectations, to make infla- 
tion: self-defeating. Second, EE should shift 
to the left because inflation decreases net 
exports of goods and services for given values 
of real income. A decrease in net exports, in 
turn, shrinks the payments surplus. 

The IS curve is further shifted because of 
the now shrinking payments surplus. With 
inflation causing net exports of goods and 
services to decrease for given values of real 
income, ZS has to shift to the left to remain 
consistent with the zero excess demand con- 
dition that saving minus net exports equals 
domestic investment. However, if net ex- 
ports are small relative to total national 
product, as they are in the United States, 
this leftward shift in ZS will not be great. 

The shifts in IS, LM, and FE are gener- 
ally in the direction of achieving equilibrium. 
There is, however, a timing consideration in 
reaching equilibrium. The inflation cannot 
be brought to an end before the payments 
surplus is reduced to zero because as long as 
there is a surplus there will be an inflow of 
gold and an increase in the rooney supply 


(again, assuming no defensive open market 
operations) which will keep the inflation 
alive. If the inflation is still healthy when the 
payments surplus is approaching zero, the 
surplus is apt to turn into a deficit. The 
combination of inflation and a deficit will 
shift the LM curve to the left due to the 
price level effect on the demand for money 
and the gold inflow effect on the supply of 
money. This shift will serve to reduce both 
the inflation and the deficit, but it will not 
reduce the deficit to zero before it eliminates 
the inflation because as long as there is any 
inflation, there will be a decrease in net ex- 
ports of goods and services which will keep 
the deficit alive. If the deficit is of any size 
when the inflation is ended, the money sup- 
ply will continue to contract (the LM curve 
will continue to shift to the left) until exter- 
nal equilibrium is restored. In the meantime, 
however, equilibrium income will fall below 
the full-employment income limit producing 
unemployment. Thus, there is the possibility 
that the inflation-surplus problem can turn, 
by itself, into the unemployment-deficit 
problem discussed earlier. Should this hap- 
pen, government can intervene to apply the 
appropriate mix of monetary and fiscal policy. 
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Reserve Policies of Central Banks: Comment 


By Joan H. Maxin* 


Helmut A. Hagemann has provided a use- 
ful analysis of reserve policies of central 
banks in his recent article in this Renew. 
However, I am afraid that the unavailability 
of data has led him into wishful thinking 
about the value of the dependent variables 
in his exercise. 

I refer specifically to the use of (F/R), 
foreign exchange of country 4, relative to 
total reserves of country 4 as a proxy for 
(D/R);;! dollar-denominated foreign exchange 
of country #, relative to total reserves of 
country 4. 

Let us consider what distortions may arise 
from using (F/R); where (D/R), ought to be. 

Let: 


(1) FR = Di -+ On 
(2) Ra = Da + On + Cu 


Where: 


Fa =foreign exchange holdings in country 
zat time t. 

D;, = dollar® holdings in country 4 at time t. 

O;,=nondollar foreign exchange holdings 
in country 4 at time t. 

G;, = gold holdings in country ¢ at time t. 

Ry, =total reserves in country ¢ at time t. 


Define the ratio Q. 


(3) Qa = Fi/ Re 
(4) log Qa = log Fa — log Ry 


* Department of economics, University of Wisconsin, 
Milwaukee. 

1 Jn his article, Hagemann in fact uses D where F 
ought to be. I intend to show that the good results 
hoped for by wishing D- F may be quite misleading. 

7 Since the DMF’s International Financial Statistics 
define foreign exchange as holdings by monetary 
authorities of bank deposits, Treasury bills, and short- 
and long-term government securities denominated in 
convertible currencies, Di, is taken to include all dolar- 
denominated items of this sort in country ¢ at time t, 
except long-term dollar assets which were nearly zero 
for the countries and for the time period being examined. 


Substituting into (4) from (1), (2), and 
(3) and differentiating with respect to time 
gives: 














d log Q; d log D; 
= (æ; — ġ;) 
dt dt 
d log O; 
5 + (8; — À 
(5) (8 i) 
d log Gi 
Ki Jt 
Where for country t: 
a; = D;/F; od; = Di/ Ri: 
8: = 0,/F; à; = 0;/ R: 
us = Gi/ Ry 
a; +8; =1 @+Actus=l1 


Equation (5) tells us that the percentage 
rate of change of (F/R)ua™= Qu depends on 
the percentage rate of change of dollars, 
other foreign exchange and gold held by 
country ¢ as well as upon the relative shares 
of dollars and other currencies in foreign 
exchange and the relative share of dollars, 
other currencies, and gold in total reserves. 

Note that D;= F; as Hagemann effective- 
ly assumes implies 8;=A;=0 and changes in 
D; have an effect of the same sign on Q,, 
unless outweighed by changes in gold hold- 
ings.? 


3 Bear in mind that changes in dollar holdings and in 
gold holdings may be related. Suppose gold is added to 
reserves of country 4 for some of the dollars given up. 
Then: 


dG;/dt = — adD;/dt 0 <a <1) 
If R;= Dit Gi with Oy= zero, then Q= Di/R; 
And: 


d hog Qi dlog Di aD; 
dt 


GR 
Jt + a/R: Fa 


The rate of change of Q; is sensitive to ¢,, the share of 





(i — 6) 
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I have computed the values of ai, pi, Bi Ax, 
and p; for the countries‘ which Hagemann 
has examined. Since these values are likely 
to change over time, (equation (5) is valid 
only at an instant in time with the ratios 
taken as constant), I have calculated them 
at two points in time: 1957, fourth quarter; 
1962, first quarter. I believe these are periods 
within the time span of Hagemann’s investi- 
gation. 


TABLE 1 
1957-IV 1962-1 
Country* 
(a—¢) B-A) (a-¢) B-N 

i 26 48 .59 o2 
2 .66 .18 .63 .08 
3 .19 . 03 <2 „22 
4 .08 I2 .36 „44 
5 .32 .30 .31 .30 
6 28 .23 -57 .06 
7 43 .52 „12 Wi 
8 .39 .10 -16 .16 
9 33 -0 49 17 
10 .01 02 .27 0 


a Numbers are used to represent the countries of 
Hagemann’s study in random order. 


Now we return to equation (5) and ask the 
question: In how many cases, might the 
behavior? of (D/ R); over time be erroneously 
inferred from the behavior of (F/R), over 
time? 

Ignoring, for the time being, the behavior 
of gold and given 20 cases, (10 countries in 
two time periods), there are 11 cases where 
the change in O; must be assumed to have 
the same sign as the change in D; in order 
that the behavior of (D/R); be inferred with 
certainty from the behavior of (F/R),." 

Consider the most extreme case: Country 
4 in 1957. Rewriting (5) and substituting in 


dollars in reserves of country 4 as well as to a, the degree 
to which dollars are exchanged for gold. 

4 Save for Switzerland since the data are distorted by 
BIS holdings. 

š Hagemann does not make explicit the exact time 
periods which the data for each country cover. He does 
specify excluding, “... the initial observations in the 
early 1950s...” 

* This only concerns behavior regarding the correct 
sign of d log (D/R);/dt inferred from d log Qi/dt. 

T In 1957: Countries 1, 4, 5, 6, 7, and 10. In 1962: 
Countries 3, 4, 5, 7, and 8. 


values for the share parameters. 





dl d log D Leo 
iia ACEI kek Seats O, 
it it at 
(5°) 
dlog G 
E aA 
dt 


If d log Da/dt<0 and d log O4/dt>0, unless 
the percentage fall in dollars is more than 
nine times the rise in other foreign exchange 
(ignoring gold)’, the wrong inference about 
the sign of the change of (D/R), is made from 
the sign of the change of (F/R). 

It should be noted that the behavior of 
dollar and gold holdings may be related when 
d log G,/dt is not equal to zero.® 

In sum, there is a strong case to be made 
for doubting Hagemann’s results due to an 
identifiable error in the specification of the 
dependent variables in his study. The mis- 
specification implies that inferences about 
the behavior of (D/R); over time,! from the 
behavior of (F/R); can be (and are), mis- 
leading. 


REFERENCE 


H. A, Hagemann, “Reserve Policies of Central 
Banks and Their Implications for U.S. 
Balance of Payments Policy,” Amer. Econ. 
Rev., Mar. 1969, 59, 62-77. 


8 In nine of the 20 cases under consideration, d log 
G;/dt was zero or less than 1 percent. The average for 
all of the cases was 3,9 percent. (Averages are of ab- 
solute values.) 

® Recalling fn. 3 where d G,;/dt= —a;dD,/dt, equation 
(5) becomes 


d log Qi _ d log Di 
rea a aa 


d log O; aD; 
+ (8; — Ai) X + a,/Ri 7 


If D; is falling, (G; rising), then the last term aids the 
net effect and the term (8;—X,) d log O;/dt would have 
to outweigh it for the inferred sign of d log (Di/Ri/dt to 
be incorrect. 

In any case, in all of the examples considered, the 
degree of d log D:/R:/dt inferred from d log Q;/dt is 
distorted. 

10 The question arises as to distortions in the cross- 
sectional analysis. The move through space is analyti- 
cally equivalent to a move through time. The likelihood 
that shares can be held constant as at an instant in time 
falls, however, as the continuum over country space is 
not as smooth as the continuum through time. 
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Reserve Policies of Central Banks: Reply 


By Hetmut A. HAGEMANN 


The comment of John Makin gives me an 
opportunity to elaborate on some of the im- 
plications the existence of a second reserve 
currency might have in the model and the 
empirical tests. 

In the model in Part I, we have assumed 
that there are only two reserve assets, gold 
and one reserve currency (dollars), and in- 
vestigated what economic factors might de- 
termine the reserve policies of central banks. 
Of these factors, some characterize the 
country in question, others characterize the 
reserve-currency country (United States), 
and again, others tbe relation between them. 

If a second reserve currency (sterling) is 
introduced into the model, additional vari- 
ables come into play which reflect the eco- 
nomic position of the second reserve-cur- 
rency country (United Kingdom), its relation 
to the specific country as well as its relative 
position to the first reserve-currency country. 
Thus, if a country can hold pounds in addi- 
tion to gold and dollars, it might rearrange 
its portfolio and substitute pounds for gold 
and/or dollars. 

Under the present international monetary 
system, pounds cannot be converted directly 
into gold, but only indirectly through the 
exchange into dollars. 

Thus, even for pound holdings, those vari- 
ables that determine the choice between 
dollars and gold will also influence the amount 
of pounds a central bank is willing to hold. 
Similarly this is true for the other foreign 
exchange holdings. Therefore, for a central 
bank the primary decision is concerned with 
the choice between gold and foreign exchange 
since all foreign exchange holdings are affec- 
ted by those factors that determine the price 
of gold in terms of dollars. 

This is not to deny that if a country holds 
pounds or other reserve currencies, addi- 
tional variables may have an influence on 
the ratio of foreign exchange to total re- 
Serves. 

In order to minimize the complications 
resulting from the existence of a second re- 


serve currency, we have excluded the ster- 
ling area countries which hold most of the 
external pound balances. And for the coun- 
tries investigated, whose foreign exchange 
holdings are mainly in dollars but may also 
contain pounds, we have tested whether any 
factors that determine the position of the 
United Kingdom and its relation to other 
countries had an influence on the ratio of 
foreign exchange to total reserves. The only 
U.K. variable that showed a significant 
influence was the amount of a country’s ex- 
ports to the U.K. relative to its total ex- 
ports.) We said, “...if a country exports 
primarily to reserve-currency countries, it is 
more likely to accept a low gold content of 
its reserves.’* By holding foreign exchange 
instead of gold, it can help the reserve-cur- 
rency countries to avoid import restrictions 
which would be most harmful to its own 
foreign trade. 

In conclusion, we can say that the em- 
pirical analysis of Part II was intended to 
deal with and did deal with the key question 
how central banks allocate their interna- 
tional reserves between foreign exchange 
holdings and gold. We recognize that foreign 
exchange holdings represent a conglomerate 
of many different kinds of reserve assets.’ Of 
course, if we had more information on the 
composition of foreign exchange holdings of 
the different countries, we would probably 
be able to refine our empirical analysis and 
make more realistic assumptions for the hy- 
pothetical calculations in Part ITI. 


REFERENCE 


H. A. Hagemann, “Reserve Policies of Central 
Banks and Their Implications for U.S. 
Balance of Payments Policy,” Amer. Econ. 
Rev., Mar. 1969, 59, 62—77. 


1H. A. Hagemann, Table 2, p. 70. 

1 Hagemann, p. 65. 

3 Even dollar holdings are not homogeneous, but con- 
tain a great variety of reserve assets with different in- 
terest rates, maturities and guarantees. 
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Maximum Bias in Social Saving Estimates Using Prices 


By Liroyp J. MErcer* 


The concept of social saving (the value of 
output produced by resources freed from 
other uses by an innovation) was introduced 
into economic history by Robert W. Fogel 
and has quickly become an important tool 
in empirical research (see Albert Fishlow, 
G. A. Gunderson). The meaning of social 
saving is best illustrated by consideration of 
a specific innovation, e.g., the railroad. In- 
troduction of the railroad into the transpor- 
tation network means (if the railroad is more 
productive than the next best alternative in 
the provision of transportation services) that 
fewer resources than before will be required 
to move a given bundle of goods and pas- 
sengers between a given set of shipping 
points and destinations. Thus the following 
question is posed by attempts to measure 
social saving due to the railroad. What is the 
real resource saving as a result of being able 
to use the railroad rather than the next best 
alternative? Or alternatively, what is the 
gain in total real output using those resources 
freed by the railroad in their next best use? 

The value in their next best use of those 
resources devoted to transportation is rep- 
resented by the marginal cost of providing 
transportation services. The real resource 
saving of the railroad in providing freight 
transportation in any given year is:! 


(1) (MC, — MC,)R 


where 


MC,=the marginal cost of freight service 
by alternatives. 


* The author is assistant professor of economics at 
the University of California, Santa Barbara. 

1 This assumes that the same quantity of transporta- 
tion services would be demanded with and without the 
railroad. The economy is not allowed to adjust in the 
absence of the railroad to a less efficient transportation 
network. If this adjustment were made, it would result 
in a smaller quantity of transportation services de- 
manded in the absence of the railroad. The measure of 
real resource saving suggested contams an upward bias 
for this reason. 


MC,= the marginal cost of freight service 
by railroads. 
R= total ton-miles of the railroads. 


The general formula for railroad social saving 
in passenger transportation can be written 
like (1) with the appropriate variables. Total 
railroad social saving would then be the sum 
of the freight and passenger components. 

If estimates of social saving due to the 
railroad innovation are constructed on the 
basis of prices rather than marginal costs, 
the result is an estimate of total direct finan- 
cial saving to those using the railroad which 
is not necessarily equal to the real resource 
saving (real social saving) due to the railroad 
(innovation).? The result of the use of prices 
rather than marginal costs to estimate social 
saving may be a significant downward bias 
in the social saving attributed to the railroad 
innovation. 

The purpose of this note is to suggest a 
measure of the maximum bias resulting from 
the use of prices rather than marginal cost in 
the estimation of social saving. Knowledge 
of the magnitude of the possible bias is neces- 
sary for interpretation of the meaning of 
existing social saving estimates. As an ex- 
ample, an estimate will be made of the maxi- 
mum bias from this source in the estimates 
by Fogel and Fishlow of railroad social saving 
in the United States.’ Recognizing the exis- 
tence of the bias, but not measuring its 
magnitude, Peter McClelland (p. 123) con- 
cluded with respect to Fogel and Fishlow’s 


3 When the differential between prices is equal in mag- 
nitude to the differential between marginal costs, the 
magnitude of direct financial saving will equal that of 
real social saving. When this condition is not met, direct 
fmancial saving (social saving estimated using prices) 
will not equal real social saving. 

3 The Fogel and Fishlow estimates include only the 
direct saving from lower cost transportation of goods 
and passengers. They do not include any additional 
real resource saving (increased production) which may 
have resulted from the forward and backward linkage 
effects of the railroad. 
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results that, “Their central question, how- 
ever—the net benefit to the economy from 
the existence of the railroad in 1859 or 1890 
—remains essentially as they found it: an 
unsolved mystery.” 

Both Fogel and Fishlow in estimating real 
social saving for freight shipments by rail 
(primarily) use the difference between the 
per unit price of shipment by alternatives 
and rail. Fishlow (pp. 90-92) estimates the 
direct social saving of the railroad for pas- 
sengers in the same way.’ Because of this 
specification of the measure of per unit real 
social saving McClelland (p. 114) suggests 
that Fogel ard Fishlow sre “... virtually 
assured of a small result.’ A small result 
may, of course, grossly understate the net 
contribution of the railroads to American 
economic growth, but the statement quoted 
starts one speculating on what exactly a 
small result might be. 

To interpret the Fogel and Fishlow esti- 
mates of railroad social saving, we need to 
know the maximum bias resulting from their 
use of prices rather than marginal costs. This 
will allow the establishment of an upper 
bound for the magnitude of railroad social 
saving using their methods with marginal 
costs rather than prices. Bias is introduced 
into the Fogel and Fishlow measures of rail- 
road social saving for freight transportation 
if (2) and (3) are not identical. 


(2) (Pa — PR 
(3) (MCa — MC,)R 
where 
P,= The price per ton-mile charged by 
railways. 


P,== The price per ton-mile charged by 
the alternative carrier (wagon or 
water transportation companies). 

MC,= Marginal cost of the alternative 
carriers for freight. 
R= Total ton-miles carried by railways. 


It is possible for a measurement using 
equation (2) rather than (3) to produce a 
small result only if, 


4 Fogel does not estimate railroad social saving result- 
ing from passenger use of the railroad rather than alter- 
natives. 


(4) (Pa ~ P,) < (MCa — MC,) 
This requires, 
(5) (Pa — MCa) < (P, — MC,) 


which will result if railroads have a greater 
degree of monopoly power than alternative 
modes of transportation. Suppose that Pe 
= M Ce. Then the upper bound of divergence 
per unit shipped by rail between real social 
saving and the Fogel and Fishlow type 
measurement will be P,—MC,.5 However, 
with profit maximization MC,= MR, for the 
quantity of freight services provided where 
MR,= marginal revenue of the railways. It 
is a well-known proposition in microeconom- 
ics that MR=P—~P/n where 7=the abso- 
lute value of price elasticity of demand. 
Thus, 


(6) MR, = P, - — 


where „=the absolute value of the elas- 
ticity of demand for railroad freight trans- 
portation, and 


Fa 
(7) Sih Por 
nr 
Pi 
(8) (5 (R) = D; 


where D;=a measure of the maximum di- 
vergence between real railroad social saving 
attributable to freight transportation using 
the Fogel-Fishlow estrmates of social saving 
with prices and the same estimates with 
marginal costs. 

If MC,=0 and railroads maximize profit, 
we see from equation (6) that the absolute 
value of n= 1. If MC,>0 it is clear that the 
absolute value of n, is larger and Dy is smaller. 

The same argument can be made for rail- 
road social saving attributable to passenger 
transportation. The measure of the maxi- 
mum divergence between railread social 
saving estimates using prices and those using 
marginal costs would be Dy=(Pra/nrp) (P) 


5 Examination of (5) shows that if Pa> MC. the dif- 
ference between (2) and (3) is reduced compared to the 
case where Pam M Ca. 
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where D, is the measure of the maximum 
divergence, P,, is the passenger-mile price of 
rail travel, n-p is the absolute value of de- 
mand elasticity for rail passenger travel and 
P is total rail passenger miles. 

Let D, be the measure of the maximum 
divergence between total railroad social sav- 
ing estimated with prices and estimated with 
marginal costs, i.e., D:=D;+D,. This will 
be a measure of the maximum divergence 
because D, falls toward zero as the absolute 
value of demand elasticity in each segment 
of the market increases from the lower limit 
of 1. Where prices and marginal costs of 
alternatives are equal and elasticities of de- 
mand for the quantity of freight and pas- 
senger services produced by railroads are 
both 1, the components of D; are easily ob- 
tainable. Total freight receipts of the na- 
tion’s railways are D,, ie, D;=(P,) (R). 
Passenger revenues are Dp, i.e., D,= (Prp) 
(P). 

Fishlow(pp. 336-37) estimates total freight 
receipts as $66.5 million and total passenger 
receipts as $45.8 million in 1859. Thus, D, is 
$112.3 million in 1859. The U.S. Bureau of 
Census (p. 634) reports total freight and 
passenger receipts in 1890 (for the year 
ending June 30) as $759.2 million and $314.9 
million respectively. Thus, D,isabout $1,074.1 
million in 1890, 

Gross National Product (GNP) in 1890 
was about $12 billion (see Fogel p. 41) 
Hence, the upper bound of divergence be- 
tween the Fogel estimate of 1890 social 
saving using prices (which neglects passenger 
trafic) and the result using marginal costs 
is about 9 percent of GNP. This, added to 
Fogel’s (p. 219) highest upper bound estimate 
(7.1 percent), produces an upper bound of 
16.1 percent of GN P for railroad social saving 
in 1890. 
`” In 1859 GNP has been estimated as $4.17 
billion (see Fishlow p. 52). Thus, the maxi- 
mum divergence between the Fishlow esti- 
mate of 1958 social saving using prices and 
the result using marginal cost is 2.7 percent 
of GNP. This added to Fishlow’s upper 
limit estimate of 1859 social savings of about 
5.4 percent (p. 93) results in an upper bound 
of 8.1 percent of GNP for railroad social 
saving in 1859. 


The suggested measure of the maximum 
divergence of the Fogel and Fishlow price 
determined railroad social saving estimates 
from marginal cost based estimates makes 
Fogel’s estimate about 44 percent of the 
maximum social saving and Fishlow’s about 
67 percent of the maximum. While these are 
relatively large divergences from the maxi- 
mum social saving, the divergence from the 
actual is (probably) considerably less since 
marginal costs were in fact greater than 
zero. 

How significant are social saving of 8.1 
and 16.1 percent and how do these compare 
with the Fogel and Fishlow estimates? The 
following example is presented as one means 
of placing these numbers in perspective.® If 
GNP in 1890 in the absence of the railroad 
had been 16.1 percent less than it actually 
was and the annual real growth rate was 3 
percent, there would have been a lag of al- 
most six years in achieving the actual 1890 
GNP of $12 billion.” This compares with a 
lag of about two and one-half years if Fogel’s 
highest estimate of social saving is used. If 
GNP in 1859 in the absence of the railroad 
had been 8.1 percent less than it actually was 
and the annual growth rate was 3 percent, 
there would have been a lag of slightly under 
three years in achieving the actual 1859 
GNP of $4.17 billion. This compares with a 
lag of almost two years if Fishlow’s upper 
limit estimate of social saving is used. 

The range of values established here shows 
that the Fogel and Fishlow railroad social 


€ It should be remembered that the social saving esti- 
mates include only direct saving. While the author does 
not believe that additional saving generated by forward 
and backward linkages would significantly change the 
estimates of social savings, some readers may judge the 
reverse to be true. The example may be adjusted ac- 
cordingly. 

7 The GNP growth rate used allows GNP per capita 
to increase only about 1 percent or less per year since 
population grew 1.9 percent per year between 1890 and 
1900 and 2.4 percent between 1860 and 1870 (see Eliza- 
beth Gilboy and Edgar Hoover p. 258). The average 
rate of growth of per capita real product for the period 
1800-1835 (as well as 1790-1860) is estimated at 1.3 
percent (see Paul David p. 194). Thus the rate of 
growth used in the example is quite modest. Given the 
social saving rates, a higher growth rate would reduce 
the suggested lag in income growth in the absence of the 
railroad. 
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saving estimates do provide us with a mea- 
sure of the contribution of the railroad to 
American economic growth. The benefit to 
the economy from the existence of the rail- 
road in 1859 or 1890 is not an unsolved 
mystery. In terms of the question of “‘in- 
dispensability,” any one person’s evaluation 
of that contribution is not likely to be 
changed regardless of where the “true” con- 
tribution lies within the range established 
above. In a similar manner a range of values 
may be estimated for other innovations where 
prices rather than marginal costs were used 
to estimate social saving due to the innova- 
tion. 
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The Structure of the Money-Expenditures 
Relationship: Comment 


By Dwicut M. JAFTEE* 


In a recent article in this Remew, Sam 
Peltzman has provided econometric esti- 
mates of the structural determinants of the 
velocity of money. In his formulation the 
velocity of money depends on a constant, a 
time trend, last period’s velocity, and a 
lagged measure of real expenditures. The 
most notable results are that velocity does 
not depend on interest rates and that the 
implied income elasticity of demand for 
money is at least 1.8. 

I shall develop two main points in this 
note, In Section I it is shown, using Peltz- 
man’s own behavioral hypothesis, that a 
key variable has been omitted from the esti- 
mated equations. When this variable is cor- 
rectly included, the estimated coefficients 
change significantly and a fortiori the con- 
clusions are radically changed. In Section II 
several questions are raised concerning the 
method of estimation and the interpretation 
of the time trend. The discussion is directed 
at a reconciliation of Peltzman’s findings 
with previous empirical work on the deter- 
minants of velocity. 


I. The Pelleman Model 


The behavioral structure of Peltzman’s 
model can be written as:! 


(1) (E-M)* = 

do + miT — aal EF — P) + asti 
(2) A(E-— M) = 

y[(E — M)* — (E — M)-] 


* The author is assistant professor of economics at 
Princeton University. He wishes to thank his colleagues 
Lester V. Chandler and Stephen M., Goldfeld for com- 
menting on a first draft of this note. 

1We have retained Peltzman’s notation wherever 
feasible. Equations of the specific form of (1) and (2) 
do not explicitly appear in the original because we have 
adopted at the outset the set of assumptions which 
Peltzman includes only as he proceeds in the develop- 


E=logarithm of expenditures in current 
dollars 

M =logarithm of money stock 

P= logarithm of price deflator for £ 

T= linear time trend 

+=logarithm of the interest rate 

* = desired value 
The time unit is a quarter 


The model is thus seen to be in standard 
partial adjustment form. Equation (1) de- 
fines the desired value for velocity as a func- 
tion of the indicated variables, and equation 
(2) specifies the actual change as propor- 
tional to the difference between the desired 
velocity and the actual velocity of the preced- 
ing period.* 

Taking this model as given, we can now 
easily proceed to derive its testable form by 
substituting (1) into (2): 


ACE aes M) = Yao + yaT 
(3) — yax(E ~— P)y 
+ ytst — y(E — M) 


Equation (3) is easily estimated pending 
only the specification of the empirical coun- 
terparts of the variables.) Peltzman, how- 


ment of the model. These assumptions relate to the 
logarithmic form of variables, the choice of the time 
unit, and the lagged timing of variables. 

t Peltzman initially refers to the dependent variable 
in our equation (2) as the “intended” change in velocity, 
and denotes this by placing an asterisk superscript on 
the variable. This distinction between the actual change 
and the “intended” change is not made in his empirical 
tests, however, and thus our equation (2) specifies the 
actual change. 

3 It should be emphasized that Peltzman’s model 
assumes partial adjustment of velocity rather than par- 
tial adjustment of money demand with income given. 
The two assumptions lead to different testable equations 
as can be seen as follows. For the money demand adjust- 
ment model, we assume AM=-+(M*—M_;) and then 
using equation (1) normalized on M* as the desired 
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TABLE 1—REGRESSION RESULTS, 1953-I THrovex 1967-II* 


Money defmed as: ci 
A. Currency plus demand 
deposits = Af; 
A1 A(E)= -790 
(5.8) 
A2 A{E-—M)= 7177 


(4.9) 


B. Mı plus commercial 
bank time deposits= M, 


Bi AE)= 428 
(2.9) 
B.2 A(E—-M)= „157 
(.79) 


C. M, plus time deposits 
at mutual savings 
banks and savings 
and loan associations = Ad; 


C1 ANE)= 173 
(.99) 

C.2 AYE—M)= —.159 
(—.75) 





A(E—P)_; | A(E—) 1 S, DW. 


622 2.04 
716 2.17 
659 2.13 
894 2.10 
652 2.13 
. 798 2.08 


* The equations were estimated using ordinary least squares; ¢statistics are shown in parentheses and the R? is 
not corrected for degrees of freedom. Data sources are given in Peltzman (Table 1). Data revisions available April 


1969 were used. 


ever, goes two steps further. Because the 
variables still contain trend components, he 
takes first differences of (3) to obtain: 


AE — M) = ya, — ya:A(E — P) 
(4) + yasAt_y 
a yA(E iz M) 


He then breaks the dependent variable into 
two parts, AE and AM, and to “simplify” 
assumes AM is zero, so that his specification 
of (4) contains only A?# as the dependent 
variable. This assumption is both unneces- 


money demand function, we obtain upon arrangement 
of terms 


ACE — M) = yas + yarT — yaa E — P) + yoru 
— yE — M) + (i — y)AE 


The velocity adjustment assumption, in contrast, leads 
to equation (3) which does not have the term in AH, 


sary and unwarranted. It is unnecessary 
because the data for the money stock is of 
course available. It is unwarranted because 
omitting this variable will tend to bias the 
coefficients; more specifically, suppressing 
AM will impart a downward bias to the 
interest rate coefficient.* 

Table 1 shows the estimated coefficients 
for several equations which allow a com- 
parison of Peltzman’s original specification 
with the corrected formulation developed 
here. In all cases we show only the results 
using consumption expenditures as the mea- 
sure of E (as this is Peltzman’s favored 
specification) and the Treasury bill rate as 


4 The direction of this bias is easily seen by moving 
the term —A?M to the right side of equation (4). Since 
the money stock and interest rate can be expected to be 
negatively correlated, the interest rate coefficient will 
be smaller when the money stock variable is suppressed. 
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the measure of į. Qualitatively the results 
are unchanged if we substitute net national 
product for E and/or the long-term govern- 
ment bond rate for 7.5 Equations (A.1), 
(B.1), and (C.1) are estimates of equation 
(4) for three different definitions of money 
using Peltzman’s assumption that AM is 
zero. Equations (A.2), (B.2), and (C.2) are 
the corresponding estimates of equation (4) 
with the complete specification as given. The 
following generalizations can be made con- 
cerning the effect of properly including AM 
in the dependent variable: in each case, the 
coefficient and t-statistic for the interest rate 
increased; the speed of adjustment (the ab- 
solute value of the coefficient of (E—M)_,) 
increased and became more significant; the 
coefficient of real expenditures became 
smaller and insignificant; and the constant 
became smaller and, except for the narrow 
definition of money, insignificant. 

It is apparent that the structural deter- 
. minants of desired velocity (equation (1)) 
implied by our estimates stand in strong 
contrast with Peltzman’s findings in three 
ways: (i) in line with almost all other studies 
of the demand for money, we find that the 
interest rate is a significant determinant of 
velocity, although the long-run elasticity is 
relatively small; (ii) there is no indication of 
an effect from real expenditures over and 
above the unitary elasticity assumed in the 
velocity specification; (iii) the time trend is 
a significant determinant of velocity only for 
the narrowest definition of money. 


' Peltzman’s choice of the expenditure variable rests 
on considerations related to the correct proxy for per- 
manent income. In the context of a partial adjustment 
model this is unnecessary, however, because the model 
itself implies a lagged adjustment to the expenditure 
variable, and the distribution of the lag may be inter- 
preted as permanent income weights. This also sug- 
gests that the Koyck lag distribution implicit in the 
model may be overly restrictive. 

ê These results differ somewhat from the correspond- 
_ ing estimates shown by Peltzman because we have used 
data incorporating revisions for both the expenditure 
and money stock data that were not available earlier. 
It is surprising that the coefficients are not more robust 
to the data revisions, and in Section TI this is attributed 
at least in part to the choice of second differences for 
the specification. 


II. The Significance of Time Trends 


Although our estimates have shown the 
interest rate to be a significant determinant 
of velocity, there still remains the need to 
reconcile the relatively low long-run interest 
elasticity and the significance of the time 
trend when money is narrowly defined with 
previous empirical studies of the demand for 
money. While one could quarrel with the 
details of the specification of variable lags 
and the like, these factors are probably not 
critical to the long-run properties of the 
equation. More likely explanations lie in 
Peltzman’s method of estimation and his 
interpretation of the time trend. 

The source of the statistical problem con- 
cerns Peltzman’s use of second differences in 
order to avoid multicollinearity in an equa- 
tion with trend-like variables. Even in gen- 
eral practice this solution may be of limited 
value since what one gains in excluding 
multicollinearity is likely to be offset by de- 
terioration in the quality of the data as one 
uses changes over short periods of time.’ For 
the model at hand this case for second dif- 
ferences is even weaker because the specifica- 
tion in first difference form already includes 
a time trend, and it has been shown (see 
Tinter, pp. 301-304) that this effectively re- 
moves the trend from the other independent 
variable. Furthermore, at least in principle, 
the choice between first and second differ- 
ences is properly based on the properties of 
stochastic error term. This is particularly 
important in estimating partial adjustment 
models because serial correlation of the error 
term together with a lagged dependent vari- 
able may be the source of inconsistent coefh- 
cient estimates.*® 

As a direct test of the sensitivity of the 


7 We have already noted the coefficients show some 
change when estimated on revised data, and this may 
be a symptom of using second differences. 

* Furthermore, the serial correlation of the error may 
cause simultaneous equations bias even though the 
interest rate is lagged one period in the model. This 
suggests using generalized least squares and possibly 
two-stage least squares tn obtain more reliable esti- 
mates, See Franco Modigliani et al, for further discussion 
of this point. 
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results to the use of second differences, we 
have estimated the equivalent of equation 
(A.2) in first difference form: 


A(E — M) = .726 + .414T 
(2.8) (4.1) 


5) —.109(R ~ P) — 407(E — M) 
Š 29% NS 


+ 014i, 
(3.7) 
R? = .283 S, = .642 D.W. = 1.70 


The impact elasticity of the interest rate 
remains essentially unchanged, although it 
becomes still more significant, but the speed 
of adjustment falls by more than half. This 
implies that the long-run interest elasticity 
more than doubles when first differences are 
used. Furthermore the standard error of 
estimate is about 10 percent smaller in this 
case. 

Turning finally to the time trend, Peltz- 
man interprets this variable as a proxy for 
noninterest rate factors, such as Milton 
Friedman’s economic stability, which may 
have caused the postwar increase in velocity. 
A more specific hypothesis, and one sup- 


ported by the fact that the time trend enters 
significantly only with money narrowly de- 
fined, is that the trend is measuring the 
secular shift from demand deposits to time 
deposits. This in turn may be explained by 
factors such as the rising time deposit rate, 
the introduction of Certificates of Deposit, 
and the increasing use of credit cards. In- 
deed, work for the FRB-MIT-PENN model 
by Modigliani, Rasche, and Cooper indicates 
that the time deposit rate is as important a 
determinant of money demand in the long 
run as the Treasury bill rate. Or, in other 
words, in this interpretation the time trend 
may simply be a proxy for additional in- 
terest rate effects and these must be properly 
taken into account in calculating the true 
interest elasticity. 
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The Structure of the Money-Expenditures 
| Relationship: Reply 


By Sam PELTZMAN* 


Dwight Jaffee’s most important criticism 
of my article is that the empirical estimates 
of the model gratuitously excluded a vari- 
able, and that this biased downward my 
estimate of the long-run interest elasticity 
of velocity. Since the most notable difference 
between my article and the bulk of the liter- 
ature on the demand for money is my finding 
of an essentially zero interest-elasticity of 
velocity, Jaffee’s criticism is surely germane. 
However, Jaffee has misinterpreted my 
model, and, even if his misinterpretation is 
accepted, his empirical results do little vio- 
lence to the findings. 

Jaffee’s misinterpretation of my model can 
be seen by comparing his equation (2) with 
equation (1) in my article, which I rewrite, 
adopting Jaffee’s notation: 


[ACE — )}* 


1 
j = y|(E — M)* — (E — M)]. 
The dependent variable is the intended, not 
the actual, change in the logarithm of ve- 
locity. The difference between my (1) and 
Jaffee’s (2) is subtle, but important. The 
distinction bears elaboration here, because 
Jaffee’s misinterpretation convinces me that 
my original presentation was too succinct. 
Equation (1) states that the representative 
money holder intends to change velocity by 
some fraction of the difference between de- 
sired and actual velocity. This intended 
change can be thought of as having two 
components: 1) The money holder expects 
some change in his money holdings, and 2) 
given this, he plans a change in expenditures 
sufficient to accomplish the intended change 
in velocity. For example, a money holder who 
wishes to increase velocity by 5 percent and 
expects his money holdings to rise by 2 per- 


* Visiting associate professor of business economics, 
Graduate School of Business, University of Chicago. 


cent will plan to increase expenditures by 7 
percent. Now, it will be recalled that my 
article focuses on the effect of money on 
expenditures, so I isolated the expenditures 
component of the intended change in ve- 
locity by writing (1) as (again in Jaffee’s 
notation): 


m (AE)* = y|(E — M)* — (E — M).1] 
+ (AM)*. 


In order to make (2) operational, some as- 
sumptions about (AZ)* and (AM)* were 
required. I chose to set the intended expendi- 
ture change, the variable of primary interest, 
equal to the actual change and to set the 
expected change in money equal to a con- 
stant. Jaffee would have me set the latter 
change equal to its actual value as well. This 
is unnecessarily restrictive. For the aggre- 
gate of money holders, the actual change in 
money is, after all, largely determined by 
the monetary authorities. Unless spending 
units forecast exactly what Federal Reserve 
monetary policy is going to be over the 
period for which they are making expendi- 
ture plans, the assumption of equality be- 
tween expected and actual money changes 
may not be useful. My procedure can surely 
be improved upon: for example, one might 
set (AM)* equal to an empirically deter- 
mined weighted average of past money 
changes. But, to assume, as Jaffee has in 
effect done, that money holders have perfect 
foresight about Federal Reserve policy 
raises as many difficulties as it eliminates. 
For example, suppose money holders do not 
have such perfect foresight, and the Federal 
Reserve conducts a counter-cyclical mone- 
tary policy. This will introduce a positive 
bias into the coefficients of A(E— P) in 
Jaffee’s Table 1. To illustrate: let the Federal 
Reserve observe a low (high) valueof A(E— P) 
today and react by accelerating (retarding) 
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the money supply next quarter in an amount 
not entirely anticipated by money holders. 
Then A(E—P)_; and A?(E—M) will tend to 
move together, without this movement hav- 
ing been intended by the money holders 
whose behavior the model purports to de- 
scribe. Indeed, this may explain why the 
coefficient of A(E— P); increases algebrai- 
cally when Jaffee goes from my model to his 
version of it. 

More important than these theoretical 
points is the substance of Jaffee’s empirical 
results. Accept, for these purposes, Jaffee’s 
version of my model. What important dif- 
ference does this really make? Jaffee does 
indeed report significantly positive interest 
rate-elasticities of desired velocity. How- 
ever, note their magnitudes. For all money 
supply definitions, and in first or second 
difference form, the estimated interest-elas- 
ticity of desired velocity never exceeds .035. 
I reported a maximum value of .014 
(p. 132, fn. 5), in my 1969 article. In this 
context the difference between. 035 and .014 
or zero is negligible. Specifically, an elas- 
ticity of .035 cannot account for any sub- 
stantial part of the postwar rise in velocity. 
Further, Jaffee’s estimates for conventional 
money retain the significant time trend in 
desired velocity in both first and second dif- 
ference form. It was precisely my point 
“«,.that those who have explained the 
postwar rise in velocity by interest rate 
movements have confounded interest rates 
with some other trend-related phenomena” 
(p. 136). No substantially different conclusion 


can be drawn from Jaffee’s own results. 

I agree with Jaffee’s interpretation of the 
time-trend coefficients for various money 
definitions, namely that there has been a 
secular shift from demand to time deposits. 
I made just that point (p. 137, fn. 16). How- 
ever, one must doubt that rising time deposit 
interest rates can explain a substantial part 
of this movement. Time deposit rates have, 
after all, moved up with other interest rates, 
and both Jaffee’s estimates and mine show 
interest rates to be of negligible importance 
in explaining the postwar rise in velocity. 
Something else, perhaps improvements in 
the technology of banking or improved ex- 
pectations about economic stability, must 
be responsible for this shift from demand to 
time deposits.! The shift to time deposits 
might then simply be part of an overall shift 
from money to non-money forms of wealth. 
In any case, since Jaffee’s results no less than 
mine appear to rule out an interest rate ex- 
planation for the postwar rise in velocity, 
the task for future research remains to iden- 
tify empirically the trend-related source of 
the postwar rise in velocity. 
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1 Tt is often overlooked that demand deposits usually 
pay interest, albeit in non-explicit forms. The essentially 
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An Econometric Model of Development: Comment 


By SARA S. BERRY* 


Sixty years ago, Joseph Schumpeter began 
his Theory of Economic Development with a 
discussion of the partial character of all 
economic analysis. “Economic development 
is... simply the object of economic history 
which in turn is merely a part of universal 
history ... Because of this fundamental de- 
pendence of the economic aspect of things on 
everything else, it is not possible to explain 
economic change by previous economic condi- 
tions alone” (p. 58). Schumpeter was writing 
primarily about the historical experience of 
European societies who shared many com- 
mon cultural and institutional features; his 
point is, if anything, even more relevant for 
contemporary students of economic develop- 
ment who try to explain patterns of eco- 
nomic change for a much greater variety of 
societies. Yet, although many economists 
have recognized that differences in the eco- 
nomic performance of different societies can- 
not be explained by economic factors alone, 
few have attempted systematic analyses of 
the respective roles of economic and non- 
economic factors in generating economic 
change. Consequently, the literature on eco- 
nomic development offers few general prop- 
ositions about the quantitative importance of 
political and cultural factors for develop- 
ment, or about the way in which such factors 
interact with economic forces to alter the 
structure or volume of an economy’s produc- 
tive capacity. 

In their article “An Econometric Model 
of Socio-Economic and Political Change in 
Underdeveloped Countries,” Irma Adelman 
and Cynthia Taft Morris have undertaken 
an important step toward filling this crucial 
gap in the literature. Specifically, they have 
attempted, using stepwise regression anal- 
ysis, to estimate the importance of a large 
number of variables for explaining differ- 
ences in the economic performance of sev- 


* The author is an assistant professor of economics at 
Indiana University. 


enty-three non-Communist countries during 
the 1950’s and early 1960’s.! They then used 
the regression coefficients to calculate multi- 
pliers measuring the impact of changes (of 
one standard deviation) in eighteen of the 
independent variables on a country’s “de- 
velopment potential.” 

They included a number of social and in- 
stitutional variables which are not readily 
quantifiable and explored relationships about 
which there are few widely accepted theoret- 
ical propositions. The significance of their 
conclusions about how and why countries 
develop economically depends not only on 
the form of their statistical analysis, but 
also on their identification and quantification 
of relevant variables and on their interpreta- 
tion of the statistical associations discov- 
ered. In all these respects the authors faced 
formidable problems, which they have not 
always solved very successfully. 


I. The Independent Variables 


In constructing quantitative indicators 
for various institutional and social factors 
which may affect countries’ economic de- 
velopment, Adelman and Morris follow the 
general procedure of classifying countries 
into several categories according to the fac- 
tor in question and then assigning values to 
the categories at arbitrary intervals on a 
linear scale.? They justify this procedure on 
the grounds that all their variables are con- 
tinuous and that “the only difference between 
our case and the more usual one is that 
deficiencies in information led us to scale our 
variables by means of a yardstick which has 
demarcations at coarse intervals only (e.g., 


1 In their article, Adelman and Morris label their 
original dependent variable “development potential” 
but it consists of a classification of countries according 
to several indicators of past economic performance. 
(p. 1188, fn. 6) 

3 Detailed explanations of how Adelman and Morris 
defined and measured the variables in their model are 
given in their book, Society, Politics, and Development. 


COMMUNICATIONS 223 


feet or yards instead of inches)” (p. 1204). 
This argument is misleading since, for a 
number of variables, the ‘intervals’ to 
which Adelman and Morris have assigned 
equal numerical values do not represent 
equal quantitative changes in the underlying 
variables. For example, in constructing their 
index of “social mobility” (Xs), the authors 
assigned scores of 90 to countries with more 
than 40 percent of the population aged 5 to 
19 in school and more than 10 percent of the 
active males in “middle class” occupations; 
50 to countries with 25 to 40 percent of the 
5-19 age group in school and 5-10 percent of 
the active males in middle-class occupations; 
and 10 to countries not classed in the above 
groups (pp. 34-35). Thus, the 40 point dif- 
ference between the first two groups repre- 
sents a 1 to 15 percent difference in the 
proportion of school-aged children in school, 
while the 40 point difference between the 
latter two groups represents a 1 to 25 per- 
cent difference in this indicator. In addition, 
some countries received lower scores than 
these criteria warranted because they were 
judged to have “prohibitive cultural and 
ethnic barriers to upward social mobility.” 
This criterion further obscures the meaning 
of an interval on the social mobility scale 
because it is not operationally defired. In 
short, what the intervals seem to measure is 
as much the authors’ opinion (or the opinions 
of anonymous “country experts’) about the 
extent of social mobility in different countries 
as any objective evidence on the subject. 
Some of the independent variables in- 
cluded in Adelman and Morris’s model are 
not only arbitrarily measured but also am- 
biguously defined. A case in point is their 
treatment of dualism, an overworked term 


3? Moreover, by assigning arbitrary scores to different 
cultural or political characteristics of a society, the 
authors interject their own preferences into the esti- 
mated relationships between those characteristics and 
the society’s economic performance. Another observer 
who chose to “evaluate” the three levels of social mobil- 
ity defined above at scores of 10, 5 and 1 would obtain 
a different estimate of the regression coefficient relating 
differences in social mobility to differences in the 
authors’ index of “development potential.” For ex- 
ample, see R. D. Luce and H. Raiffa’s discussion of Ar- 
row’s paradox (pp, 336-37). 


in development literature which has long 
ceased to have any precise meaning. The 
original proponent of the term, J. H. Boeke, 
defined it as “the clashing of an imported 
social system with an indigenous social sys- 
tem of another style” (p. 4). Others have 
used the term to characterize economies with 
various kinds of sectoral differences, e.g., in 
technology and factor proportions, in the use 
of money and exchange, in the institutions 
available for capital accumulation and tech- 
nical change, or in people’s attitudes toward 
work, profit and efficiency. In order to use 
the concept of dualism in a quantitative 
model, one is faced with the task of sorting 
out various possible definitions into observ- 
able variables whose relationship to develop- 
ment potential can be interpreted meaning- 
fully. 

Adelman and Morris’s definition does not 
accomplish this task, but tends to reflect the 
confusion in the literature. For example, 
they assign the lowest score on their dualism 
scale to the “largely agrarian societies having 
extremely small exchange sectors.’ At the 
other end of the scale are “countries with 
continuous interaction between modern and 
non-modern elements” (p. 1214). Apparently 
we are to assume that the larger the exchange 
sector and the less agrarian the society, the 
greater the degree of interaction between 
modern and non-modern elements. But it is 
not clear, either in theory or in practice, that 
the exchange sector always grows at the ex- 
pense of the agrarian sector. In many West 
African countries, for example, commercial 
activity and the use of money are wide- 
spread, yet the majority of the population is 
still engaged in agriculture. Indeed, the 
authors appear to recognize this fact in dis- 
cussing intermediate points along the scale: 
“countries in which the growth of an in- 
digenous small-scale cash-crop sector using 
conventional techniques evolves at the ex- 
pense of a traditional subsistence sector” 
rank relatively high on the scale. This sug- 


‘Adelman and Morris’s terminology is somewhat 
confusing here—they state that “positive changes in 
dualism involve reductions in the cleavage between 
modern and traditional sectors” (p. 1194) or, the less 
dualistic a society, the higher the score it receives. 
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gests that it is the extent to which goods are 
sold for money, rather than the composition 
of output or the occupational structure which 
best reflects the degree of interaction be- 
tween modern and non-modern elements. If 
this is what the authors have in mind, how- 
ever, it is difficult to see why they argue that 
“societies in which a foreign-financed and 
directed modern sector is superimposed upon 
a predominantly agrarian society” should 
rank below countries where cash-cropping is 
widespread among the indigenous popula- 
tion. In countries such as Zambia or Malawi 
(which rank low on Adelman and Morris’s 
scale), many of the indigenous population 
regularly exchange goods and services (e.g., 
labor services) with foreign-financed and di- 
rected firms while continuing to engage in 
traditional agriculture. Thus there is a good 
deal of monetary exchange between modern 
and non-modern elements. Evidently, the 
authors had some other form of interaction 
in mind, but they do not state it explicitly. 
They have combined so many criteria (not 
all of which are closely intercorrelated) in 
their definition of dualism that is not clear 
what they are trying to measure or what 
significance ought to be attached to their 
statistical estimates of the associations be- 
tween dualism and other variables in the 
model. 

Moreover, in ranking individual countries 
on their dualism scale, Adelman and Morris 
have not applied their own criteria very 
consistently. For example, South Africa 
ranks well above Zambia, although in both 
economies a “foreign-financed and directed 
modern sector” exists side by side with a 
low-income agrarian sector; Uganda, where 
the bulk of the cash crops are produced 
on small farms by indigenous farmers, 
is scored below Rhodesia and Kenya, both of 
which have substantial foreign-financed and 
directed sectors. Since the authors do not 
justify their rankings of individual countries 
in detail, it is impossible to say what other 
criteria they used. However, available data 
suggest that South Africa does have a higher 
per capita income than Rhodesia which, in 
turn, has a higher per capita income than 


does Uganda. If, in effect, Adelman and. 


Morris’s index of dualism measures levels of 
economic performance rather than some in- 
dependent structural characteristic of the 
economies in question, then the strong cor- 
relation they find between dualism and de- 
velopment potential is neither surprising nor 
very instructive. 

I have discussed the ambiguities in Adel- 
man and Morris’s definition and measure- 
ment of dualism at some length to illustrate 
what seems to be a fairly extensive problem 
in thair analysis. There is not room in the 
present discussion to examine each of the 
nineteen variables in their model, but dual- 
ism is not the only one whose meaning is 
ambiguous because the authors have either 
combined several types of information in one 
index or defined variables in such a way as 
to assume relationships they are trying to 
measure.® 


Il. The Regression Coeficients 


Even for those variables which are un- 
ambiguously defined, it is not always clear 
why the authors interpret their results as 
they do. In reading their initial premise, 
that “there are no firmly validated theories 
of the process of socio-economic and political 
change [so that] we consciously avoided a 
priori specification of the functions we wished 
to fit” (p. 1184), one anticipates a fairly 
thorough discussion of alternative interpre- 
tations of these functions once they are 
fitted. However, Adelman and Morris’s ex- 
planations of their regression coefficients and 
the multipliers derived from them are very 
brief. In many cases they consider only one 
of several possible interpretations of a sta- 
tistically significant relationship. Take, for 
example, the first regression equation which 
the authors present (after the discriminant 


ë In other instances they have simply not taken the 
trouble to express themselves clearly. In defining ‘‘the 
importance of the indigenous middle class,” one pre- 
sumes that the authors do not really mean that “this 
classification is based upon the relative size... of 
indigenous people in middle-class occupations” (p. 
1214), but the fact that they say so does not increase the 
reader’s confidence in their other stated opinions or 
conclusions. 
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function which is used to construct the de- 
pendent variable): 


(1) X = 60%, + .33X2, R? = .57 


where X13 is the degree of improvement in 
financial institutions; X, is the degree of 
industrialization; and Xm is the extent of 
dualism. According to Adelman and Morris 
this equation shows that increased demand 
for credit in both industry and agriculture 
has a favorable effect on the performance of 
financial institutions. Since, as we have seen, 
dualism is not quite the same thing as the 
agricultural sector’s demand for credit, their 
interpretation of the second regression co- 
efficient seems a bit arbitrary. More im- 
portant, however, is their failure to explain 
why the line of causation should run from 
industrial expansion to improved financial 
institutions rather than vice versa. In gen- 
eral terms, it seems just as plausible to argue 
that the growth of the banking system facili- 
tates industrial expansion by helping to 
mobilize potential savings and to inform 
investors of their availability. In fact, in 
their 1967 study, Adelman and Morris argued 
that changes in structural variables might 
be considered causes of changes in economic 
performance because “it is difficult to see 
how, in the short run at least, causality 
could run in the opposite direction” (p. 175). 
Evidently they have changed their minds; 
one would be interested in their reasons for 
doing so. 

Another difficulty of interpretation arises 
out of the authors’ technique of analysis.’ 
Stepwise regression is useful in this kind of 
study in that it permits one to select from a 
large number of variables the few which are 
most closely associated with a particular de- 
pendent variable. Moreover, the technique 
selects first that independent variable which 
explains the greatest proportion of the varia- 
tion in the dependent variable; second, the 
independent variable which explains the 
largest share of the remaining unexplained 
variation in the dependent variable, and so 
on. The disadvantage of stepwise regression 


8 I am indebted for this point to my colleague Jeffery 
Green. 


is that in selecting variables for inclusion in 
the regression equation, if any of the inde- 
pendent variables are intercorrelated so that 
they affect the dependent variable jointly as 
well as independently, the technique attrib- 
utes all of the joint effect to the variables 
selected for inclusion. Thus, some variables 
rejected by the stepwise regression analysis 
as not adding significantly to the R? for a 
particular relationship may, in fact, have an 
important influence on the dependent vari- 
able. In the present example, if a rejected 
variable (say, Xx, the gross investment rate) 
is intercorrelated with X4, the regression 
coefficient for X4 includes the joint effect of 
X: and X4 on Xun. Thus, the conclusion that 
the gross investment rate does not have a 
significant effect on improving financial in- 
stitutions in developing countries may be 
incorrect. 


Ill. The Multipliers 


In the last section of their paper, Adelman 
and Morris provide “‘a statistical explanation 
of the economic and noneconomic forces 
which directly and indirectly determine a 
country’s capacity for economic growth” 
(p. 1184). Specifically, they use the regression 
coefficients of the model to calculate multi- 
pliers which estimate the quantitative im- 
pact of changes in different socio-economic 
and political variables on development (mea- 
sured by the discriminant function), and 
from the multipliers they draw conclusions 
about the relative importance of different 
variables for understanding how and why 
economies develop. Their conclusions seem 
questionable on several grounds. In the first 
place, there is no more evidence for the mul- 
tipliers than there was for the regression 
coefficients concerning causal sequences. One 
may argue just as plausibly from their data 
that development will generate significant 
changes in outlook, economic structure and 
financial institutions as vice versa. Second, 
because their regression coefficients may in- 
clude joint effects of variables not included 
in the equations (to say nothing of those not 
specified to begin with), the meaning of the 
multipliers is somewhat ambiguous. For ex- 
ample, the multiplier for the improvement 


226 THE AMERICAN ECONOMIC REVIEW 


in financial institutions, 2.309, does not mean 
that if the rate of improvement in financial 
institutions rises by one standard deviation 
then development performance will rise by 
2.309 standard deviations ceteris paribus, 
because other things are not necessarily equal. 
But if the multipliers cannot be interpreted 
in this fashion, it is not clear how they pro- 
vide us with a valid ranking of the inde- 
pendent variables in terms of their impact 
on development. 

Finally, the ambiguities in the authors’ 
initial definitions and measurements of the 
independent variables are in no. way miti- 
gated by the statistical analysis. Since we 
still do not know, for instance, whose out- 
look weighs most heavily in Adelman and 
Morris’s index of modernization of outlook 
or what kinds of information they used to 
measure differences in outlook, their con- 
clusion that greater modernization of out- 
look will have a significant impact on eco- 
nomic development is not very enlightening. 
In the case of dualism, insofar as the authors’ 
classification of countries was based on dif- 


ferences in economic performance, their con- 
clusion is tautological; otherwise it is merely 
confusing. In short, although Adelman and 
Morris have undertaken an important and 
formidable task, they do not seem to have 
solved enough of the problems inherent in 
any attempt- to quantify interactions be- 
tween economic and noneconomic forces to 
have produced significant or conclusive re- 
sults. 
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An Econometric Model of Development: Comment 


By PETER ECKSTEIN” 


In the December 1968 issue of this Review, 
Irma Adelman and Cynthia Taft Morris 
present a cross-section analysis of the recent 
growth experience of underdeveloped coun- 
tries. Their ‘econometric model of develop- 
ment” seeks to supplement economic anal- 
ysis and country case studies as means of 
isolating those policies most likely to pro- 
mote rapid development. The argument of 
this note is that their model not only fails to 
deal directly with some of the inherent prob- 
lems of cross-country comparisons but also 
neglects some of the prime rules of scientific 
inquiry and offers, therefore, no reliable 
guide to policy-making. In commenting. on 
their work, I shall also make reference to 
their book, Soctety, Politics and Economic 
Development, and to their journal article 
which appeared in May 1968. 

The model has three stages: a discrimi- 
nant analysis of 73 non-Communist under- 
developed countries grouped according to 
“development potential”; a series of mul- 
tiple regression equations for the four ex- 
planatory variables that emerge as important 
from that analysis; and a setof “multipliers,” 
based on these two analyses and designed to 
measure the impact on “development po- 
tential” of some 18 political, social, and 
economic variables. Each of these stages will 
be examined in turn. 


I. The Discriminant Function 


Discriminant analysis is a method of find- 
ing those characteristics which most clearly 
set off the members of one group from the 
members of other groups. Like regression 
analysis, it is a means of explaining or pre- 


* Agsistant professor of economics, University of 
Michigan, and research associate, Center for Research 
on Economic Development. I am indebted to Elliot 
Berg, Lester Taylor, Wolfgang Stolper, and Shanti 
Tangri for careful and critical readings of earlier drafts. 
This note represents a condensation of my larger dis- 
cussion paper, “Quantitative Measurement of Develop- 
ment Performance.” 


dicting a dependent variable (here called a 
criterion variable) in terms of several inde- 
pendent (or prediction) variables. Unlike 
regression analysis, only the prediction vari- 
ables of discriminant analysis are defined 
continuously. The criterion variable is the 
group membership of the observation where 
this membership is known beforehand for all 
the cases in the sample. 

Adelman and Morris begin their analysis 
by classifying the countries by their average 
annual rates of growth of per capita Gross 
National Product (GNP) between 1950-51 
and 1963-64: “high” for rates above 2 per- 
cent, “intermediate” between 1 and 2 per- 
cent, and “low” below 1 percent. They ex- 
plicitly reject, however, growth of GNP per 
capita as a measure of the “prospects for 
sustained economic growth” on the grounds 
that there are many cases of “growth with- 
out development.” They therefore modify 
the membership of these groupings in several 
ways (discussed below) in order to arrive at 
a classification according to high, interme- 
diate, and low “development potential.” Al- 
though they begin with 29 potential predic- 
tion variables, their final discriminant func- 
tion requires only four to assign each of the 
seventy-three countries a score closely ap- 
proximating the mean for its own group and 
to account for “over 97 percent of the overall 
variance in membership.” The four predic- 
tion variables are “the degree of improve- 
ment in financial institutions,” “‘the degree 
of modernization of outlook,” “the extent of 
leadership commitment to economic develop- 
ment,” and “the degree of improvement in 
agricultural productivity.” 

Unfortunately, the impressive statistical 
power of the function seems largely the re- 
sult of the ways in which the authors have 
defined and measured the criterion variable 
and the prediction variables. 


1 See, for example, Kendall’s A Course in Multivariate 
Analysts. 
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Defining “Development Potential” 


There are two general reasons for regret- 
ting the decision to move from individual 
estimates of country growth rates to group- 
ings of countries by development potential. 
By arbitrarily dividing the sample into only 
three groups, they have lost information 
about the substantial differences In growth 
performance within each of the groups? 
Moreover, by attempting to transform group- 
ings by growth rates into groupings by de- 
velopment potential, the authors have rested 
the entire analysis on a concept that could 
easily elude the most careful efforts at defini- 
tion and measurement, 

In practice, however, the authors neither 
define development potential prior to the 
analysis nor measure it independently of the 
prediction variables. They move from esti- 
mates of growth of per capita GNP to their 
concept of development potential in three 
distinct steps, each of which reduces the 
extent to which the variable being explained 
is observed independently of the variables 
being employed to explain it. 

First, six countries with high growth rates 
are declared “unclassified” as to develop- 
ment potential and initially excluded from 
the analysis. Two—Panama and Burma— 
are completely unexplained, while four are 
African countries “in which, as of about 
1960, over 90 percent of the population was 
in the traditional subsistence sector where 
per capita GNP had not changed signif- 
icantly since 1950” (Adelman and Morris, 
1967, pp. 89-90). For these four, then, poor 
performance on one of the prediction vari- 
ables—improvement in agricultural produc- 
tivity—was the explicit basis of the declassi- 
fication, but five of the six countries are pre- 
dominantly low on all four prediction vari- 
ables. 

Next, because they are interested in “‘de- 
velopment” rather than “growth,” the au- 
thors seek to eliminate from the high-poten- 
tial category those countries whose high 


? For example, Turkey (with a per capita GNP 
growth rate of 2.1 percent) is grouped (and therefore 
assumed identical in “potential’’) with Greece (5.9 per- 
cent) but not with Costa Rica (1.9 percent). 


growth rates “had only a limited overall 
impact within the economy.” They there- 
fore relegate to the intermediate category 
eleven fast-growing countries that do not 
rank “at least moderately high” with re- 
spect to five out of seven “economic per- 
formance characteristics,’”* Unfortunately, 
all seven of these characteristics are included 
among the twenty-nine variables which the 
computer later scans in order to build the 
discriminant function. Not surprisingly, two 
of the seven—improvement in financial in- 
stitutions and improvement in agricultural 
productivity—that are here used to cate- 
gorize countries as to development potential 
are also among the four that are eventually 
“found” to be the best predictors of the 
categories to which countries belong.‘ 

The third step by which growth-rate group- 
ings are transformed into development po- 
tential groupings is the most disturbing. On 
the basis of the rankings already described, 
the authors develop an initial discriminant 
function which contains four prediction vari- 
ables—three of the four mentioned above, 
plus “degree of improvement in physical 
overhead capital” instead of the agricultural 
productivity variable. When scores on this 
discriminant function are calculated for the 
sixty-seven countries in the analysis, twelve 
countries are found to have ratings on the 
prediction variables more characteristic of 
countries in different categories of develop- 
ment potential, while three are marginal. 

Adelman and Morris react to these dis- 
crepancies by observing that their confidence 
in the initial classifications for potential was 
“not especially high” in the first place (Adel- 
man and Morris, May 1968, p. 277). They 
do not explain how their discriminant func- 
tion could possess more validity than the 
criterion variable from which it is directly 
derived, or how their prediction variables— 

1 The seven are: change in degree of industrialization; 
improvement in agricultural productivity; improvement 
in physical overhead capital; improvement in financial 
institutions; improvement in the tax system; and im- 
provement in human resources. 

‘Examination of the ratings for the high-growth 
countries confirms that those rated low on either of 


these two characteristics were far more frequently 
demoted to the “intermediate potential” category. 
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apparently measured no more carefully or 
objectively than the criterion variable— 
could greatly exceed it in validity. Neverthe- 
less, they proceed to employ both the dis- 
criminant function and the initial classifica- 
tions of the prediction variables not only to 
classify the six countries for which develop- 
ment potential had been treated as unknown, 
but also to declassify the fifteen countries 
which the function did not fit well. Thev 
treat these new classifications and declassifi- 
cations not as hypotheses but as the equivalent 
of data—that is, as the input to (or exclusions 
from) another discriminant analysis. The 
discriminant function resulting from this anal- 
ysis is then used to reclassify the unknown 
development potential of the fifteen coun- 
tries, and these classifications are treated as 
part of the data input to a third discriminant 
analysis. 

When this procedure is complete, all 
seventy-three of the countries have been 
classified—although for twenty-one countries 
observed growth performance has been 
treated as irrelevant, and classification has 
been based entirely on ratings on the four 
prediction variables included in the first two 
discriminant functions. When the third and 
final function is calculated from those classi- 
fications, it accounts for ‘‘over 97 percent of 
the overall variance,” and it renders “the 
separation between groups... considerably 
better...and the dispersion within the 
groups... substantially reduced” (Adelman 
and Morris, May 1968, p. 278). This should 
not be surprising since the new function 
employs three of the four prediction vari- 
ables used in classifying so many of the ob- 
servations.® 

Thus, there are three operations by which 
a classification of countries by growth rates 


ë In all there are 32 reclassifications in which 26 of 
the 73 countries end up in new categories. In my dis- 
cussion paper I have shown that the final discriminant 
function produces very similar scores for countries 
with high and intermediate rates of GNP growth, 
though the low-growth countries generally score lower. 
The ability to distinguish between countries ranked 
high and intermediate on development potential is 
largely achieved when the first discriminant function is 
used to reclassify the 6 originally unclassified countries 
and to declassify the 15 which fit it poorly. 


evolves into a classification by development 
potential, and each operation brings the 
implicit definition of high development po- 
tential closer to being nothing more than 
high performance on the four final prediction 
variables. There can, of course, be no scien- 
tific interest in even the strongest of statisti- 
cal relationships between variables that have 
been defined to be similar. 


Defining and Measuring the Prediction 
Variables 


At least some of the statistical power of 
the discriminant function is based on under- 
lying associations between the four predic- 
tion variables and the rate of growth of 
GNP.° Unfortunately, we cannot conclude 
from these associations that any of the four 
is an independent cause of faster economic 
growth. Two of the variables could easily 
have been influenced by the same empirical 
phenomena that lay behind the growth-rate 
categorizations; the other two may merely 
serve as proxies for more basic explanatory 
variables. 

“Leadership commitment to economic de- 
velopment” is one of several qualitative or 
“judgmental” variables; these were initially 
quantified by the authors on the basis of 
recent country studies and subsequently 
checked by country experts (largely officials 
of the U.S. Agency for International De- 
velopment). Countries were ranked highest 
on leadership commitment if the government 
and central economic leadership had under- 
taken “concerted efforts” to promote growth, 
“serious attempts” to alter “institutional ar- 
rangements unfavorable to growth” and 
“some reasonably effective development 
planning” (Adelman and Morris, Dec. 1968 
p. 1216; 1967, p. 80). The difficulty is that a 
judge must rely on indirect evidence to de- 
cide whether all that commotion over plan- 
ning and development really represents 
“concerted” and “serious” effort, and the 
best indirect evidence may be whether or not 


t The simple correlation coefficients with rate of 
growth are: 35 for leadership commitment, .61 for 
agricultural productivity, .54 for modernization, and 
.69 for financial institutions. The statistics are taken 
from Adelman and Morris (1967). 
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the effort is succeeding. Can a leadership 
really be judged “committed,” can planning 
really be judged “effective,” can institutional 
reform really be judged a contribution to 
growth, if the country is in fact not growing? 
Until more independent measures can be 


developed, we must suspect that unavoidable: 
biases of judgment, not underlying causal 


relationships, account for some of the asso- 


ciation between leadership commitment and 


growth. 

A second prediction variable, “improve- 
ment in agricultural productivity,” was in- 
tended to be a meastre of total factor pro- 
ductivity. For economies dominated by agri- 
culture, even accurate and complete data 
would be expected to show a high correlation 
between output per worker (or per factor) 
in agriculture and output per worker (or per 
capita) in the economy as a whole. We can- 
not find a great deal of theoretical interest in 


an empirical finding that across countries in’ 


which agriculture accounts for most of GN P, 
agricultural] productivity and GNP growth 
rates are highly correlated. 

In practice, the authors concede that even 
“reasonably reliable’ data were often not 
available for either variable—and partic- 
ularly not for the many low-income African 
countries—and they were forced to rely on 
purely “qualitative indications” or “esti- 
mates” (Adelman and Morris 1967, pp. 87- 
89, 104-108). There must have been available 
very little concrete evidence, then, on which 
to move from estimates of growth of output 
per worker in agriculture to quantitatively 
different estimates of the growth of output per 
factor in agriculture or of output per capita 
in the larger economy. 

“Modernization of outlook,” another judg- 
mental variable, could easily be a proxy for 
such basic economic factors as level of GN P 
per capita or the extent of subsistence agri- 
culture. In particular, a high negative corre- 
lation of “modernization” with the “size of 
the traditional agricultural sector” (—.82) 
implies very few differences in the rankings 
on the two variables. Those differences may 
have been because of actual differences in 
popular “outlook,” but they also may have 


been because the concomitants of high or low 
growth colored the interpretations of the 
experts. Indeed, the fact of growth itself 
could easily have been taken as evidence of 
popular support for “programs of political 
and economic modernization’’—one of the 
major components of the definition of mod- 
ernization of outlook. Even small differences 
of this sort would be sufficient to account for 
the greater explanatory power of this vari- 
able when it enters the discriminant function. 

The variable “improvement in financial 
institutions” could easily be a surrogate for 
the “widespread pattern of dynamic im- 
provements” that the authors find “well 
correlated” with it—‘‘changes in the degree 
of industrialization, improvements in agri- 
cultural productivity, im improvements in tax 
institutions, and to a lesser extent, improve- 
ments in human resources” (Adelman and 
Morris, May 1968, p. 269). Its statistical 
superiority over these other variables (sev- 
eral of which were also involved in the defi- 
nition of the criterion variable) may be 
partly explained by the fact that one of its 
two components is “the approximate in- 
crease in the real value of private domestic 
liabilities to the banking system” (Adelman 
and Morris 1967, p. 121), apparently mea- 
sured absolutely, not in relation to a growing 
GN P. Thus, even if all countries maintained 
a constant ratio of financial liabilities to 
GNP, this measure would be larger for the 
faster-growing economies. 

Our examination of the four prediction’ 
variables in the discriminant function, then, 
provides no basis for confidence that they do 
represent important causal forces explaining 
differences in rates of economic growth ‘or 
the potential for growth. 


II. Regression Analysts 


The regression stage of the model is an 
effort to explain the four prediction variables 
used in the final form of the discriminant 
function. These are introduced as the de- 
pendent variables in four multiple regression 
equations. Five additional regression equa- 
tions are developed to explain some of the 
independent variables in the first set, and 
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four more are then developed to explain 
some of the independent variables in the 
second set. 

In building an equation for each depen- 
dent variable, the authors apparently began 
with all twenty-eight other variables as 
candidates for inclusion and let the com- 
puter choose those most strongly associated 
with the dependent variable. In a few cases 
“variables were omitted from equations in 
which their inclusion would lead to a clear- 
cut violation of the direction-of-causality 
constraint,” but the criterion was applied 
only “sparingly.” The unfortunate result of 
this restraint is that very few of the actual 
regression equations appear to describe gen- 
uine causal relationships between indepen- 
dent and dependent variables. There are 
three general sources of doubt. 


Definitional Overlap 


Several of the dependent variables have 
definitions which seriously overlap those of 
the independent variables being used to ex- 
plain them. For example, regression equation 
(6) finds “the character of agricultural orga- 
nization”? most strongly explained by the 
“size of the traditional sector.” Yet “agri- 
cultural organization” runs from “commu- 
nally owned agricultural lands in which the 
marketing of crops is only of incidental im- 
portance,” up to large and viable ‘‘commer- 
cial owner-operated farms.” The “traditional 
sector” is defined as “traditional subsistence 
agriculture in which... marketing of sur- 
pluses [is] of incidental importance”; it spe- 
cifically excludes “modern commercial agri- 
culture,” Equation (7) in turn finds “the 
size of the traditional sector” to be nega- 
tively dependent on “the extent of dualism.” 
Yet the low point of the “dualism” scale is 
“the largely agrarian society having an ex- 
tremely small exchange sector.” All we really 
know from these relationships is that there 
are many countries with a large share of 
the. population in subsistence agriculture— 
whether this be classified as high on a “‘tra- 
ditional sector” dimension or low on “‘dual- 
ism” or “character of agriculture” dimen- 
sions. If a high degree of correlation among 


these dimensions holds any interest at all, it 
is only as a reliability check on the coding 
techniques.’ 


Implausible Causation 


Many of the regression equations associate 
effects with very implausible “causes.” One 
general difficulty is that variables represent- 
ing short-run rates of growth are sometimes 
used to explain variables which express long- 
run levels. In equation (11) “the extent of 
literacy” (level for population aged 15 and 
over in 1958) is explained in part by “the 
rate of improvement in human resources” 
(measured by attendance ratio of school-age 
population in 1961). The two variables should 
be related—some countries have stronger 
traditions of mass education than others— 
but hardly causally, given that almost no 
one aged 15 or over in 1958 was of schoo] age 
in 1961. In equation (12) the size in 1961 of 
the ‘indigenous middle class” is explained by 
the extent of social mobility in 1961. 

A second difficulty is that some of the 
equations seek to explain very “hard” eco- 
nomic realities in terms of rather “soft” 
social or political rankings. For example, 
equation (8) explains the degree of “dualism” 
in the economy as partly dependent on 
“modernization of outlook.” Equation (6) 
explains the “character of agricultural or- 
ganization” partly in terms of “leadership 
commitment to development.” Any implica- 
tion that such transient attitudinal variables 
as “commitment” and “outlook” are signif- 
icant causes of the size of the subsistence 
sector is better postponed to the day when 
the scientific bases of Couéism are more 
firmly established. 


Inferences of Mutual Causation 


Strong associations are far too readily in- 
terpreted as evidence of mutual causation. 
When two variables are strongly associated, 
it is not: unexpected that each -will figure 
prominently in a multiple regression equa- 
tion for the other. In five cases where this 
occurs the authors do not hesitate to attrib- 


1 For other examples, see Eckstein, pp. 17-18. 
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ute this result to “reciprocal causation” or, 
more grandly, to a “mutually reinforcing 
feed-back relationship.” For example, the 
variable “rate of development of human 
resources” is found in the equation explain- 
ing the “change in the degree of industriali- 
zation,” while the industrialization variable 
is found in the equation explaining the hu- 
man resources variable. In the authors’ in- 
terpretation, not only does human invest- 
ment remove constraints on industrialization, 
‘but industrialization creates a necessary de- 
mand for human investment. The authors 
offer no justification for automatically dis- 
‘carding three alternative interpretations of 
the observed association: the unidirectional 
impact of industrialization on human invest- 
ment, the unidirectional impact of human 
investment on industrialization, or the im- 
‘pact of a third variable (e.g., governmental 
activism) on both phenomena. Nor do they 
consider whether the regression coefficients 
should be adjusted downward from their 
observed levels so that each does not reflect 
individually a full association that they are 
assumed to be causing together. 


Ill. The Multipliers 


The culmination of the econometric model 
is the calculation of multipliers estimating 
“the relative impact of the various economic 
and noneconomic forces represented in the 
model upon the potential for economic de- 
velopment.” Only the four prediction vari- 
ables are assumed to have a direct impact on 
development potential; but all eighteen in- 
dependent variables in the regression equa- 
tions are assumed to have an indirect impact 
through the network of relationships to the 
prediction variables which those equations 
imply. There are two important problems 
with this multiplier analysis. 


Utilisaiion of Cross-Section Relationships 


As econometricians have long recognized, 
there are substantial limitations on our 
ability to use cross-section analysis either to 
infer intertemporal relationships from the 
past or to project such relationships into the 
future. The inference of past time-series re- 
lationships requires that they have been 


neither exaggerated nor obscured by such 
factors as: differences among countries in 
their economic institutions; differences in the 
environment—external and internal—within 
which different economies function; causal 
interactions among variables; disequilibria 
in relationships at the time of observation; 
and the impact of the relative performance 
of other nations. Even if the cross-section 
estimates actually do reflect intertemporal 
relationships, their use as a basis for projec- 
tions into the future requires that no signif- 
icant lags will exist in a country’s response to 
a new level of performance; and that dy- 
namic considerations—technological prog- 
ress, changing consumer tastes, and a shifting 
structure of world demand at higher world 
income levels—can safely be ignored.* The 
authors do not address themselves to any of 
these thorny issues. It seems unlikely, how- 
ever, that these requirements are met by 
very many of the relationships described in 
their model. 


Lack of Independent Basts 


The authors never attempt to establish a 
logical relationship between the discriminant 
analysis and the multipliers. In the earlier 
analysis all twenty-nine variables were ex- 
amined for their relationship to development 
potential, and four of these were found suff- 
cient to account for more than 97 percent of 
the variance between groups. Are we to take 
that result as meaningful, or must we go 
beyond it and see as significantly related to 
development a whole slew of variables that 
were already tried and found unable to ac- 
count for more than 3 percent of the remain- 
ing variance? If we must go beyond the 
results of the discriminant function, would 
we not be more interested in the direct asso- 
ciation of each of the variables with develop- 
ment potential itself, rather than the indirect 
association through the four variables in the 
discriminant function? 

These questions could have practical im- 
plications, because there are wide discrep- 
ancies between the results of two analyses. 


* See Eckstein, pp. 21-22, for possible applications to 
the model. 
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Two prediction variables—the degree of im- 
provement of financial institutions and the 
degree of modernization of outlook--emerge 
from the multiplier analysis as still the most 
important influences on development poten- 
tial. However, the other two prediction 
variables—leadership commitment to eco- 
nomic development and improvement in ag- 
ricultural productivity—fall to eighth and 
tenth place, respectively. What advice, then, 
are we to give to the development planner 
who might wish to act on the basis of 
the values in the Adelman-Morris analysis? 
Should he seek to inculcate leadership com- 
mitment and to increase agricultural pro- 
ductivity, as suggested by the discriminant 
analysis? Or should he attempt to reduce 
dualism, to make physical overhead capital 
more “adequate,” to accelerate industriali- 
zation, and to increase investment in human 
resources—all of which have greater im- 
portance in the multiplier analysis? 

Anyone tempted to employ the Adelman- 
Morris multipliers should examine the highly 
indirect relationships on which they are con- 
structed. For example, the seventh largest 
multiplier is that for “rate of improvement 
in human resources.” Fully 61 percent of its 
value comes from making possible more rapid 
industrialization, and in turn fully 85 percent 
of the multiplier for industrialization comes 
from its impact on “‘improvements in finan- 
cial institutions.” The latter variable carries 
the largest multiplier of all, and both the 
earlier ones are largely based on it. The im- 
plication then, is that one should attempt to 
influence a variable that has no directly- 
demonstrated relationship to development 
primarily because it may influence another 
variable that also has no directly-demon- 
strated relationship to development but that 
may influence a third variable which may 
have a direct relationship. It may be that 
“For want of a nail . . . a kingdom was lost,” 
but more than mere statistical association 
would be required to establish so tenuous a 
chain of causation. 


IV. Structured vs. Unstructured Models 


Throughout their joint work—including 
the factor analysis not covered in this dis- 


cussion—Professors Adelman and Morris 
have relied on completely unstructured sta- 
tistical techniques. In both the discriminant 
and the regression analysis, they “consciously 
avoided a priori specification of the func- 
tions” and instead presented the computer 
with a long list of variables and “let the data 
specify the model.” Thus, they are forced to 
judge variables entirely by their contribution 
to the explanatory power of the equation. 
The high multicollinearity in their data, 
however, renders this doubly dangerous. One 
typical result of collinearity is that coeff- 
cients of the variables have very large stan- 
dard errors of estimate. Even when a coeff- 
cient is significantly different from zero (as 
are most of those in the Adelman-Morris 
regression equations), it is very unlikely to 
besignificantly different from the coefficients 
of other closely-related variables. Thus, dis- 
criminant functions and regression equations 
are built on the bases of very narrow statis- 
tical differences, and their compositions are 
easily determined by random influences or 
small biases. Yet the authors take their re- 
sults at face value and assume, for example, 
that the twenty-five variables not included 
in the discriminant function are important 
only insofar as they help explain the four 
variables that are included. When the data 
are highly collinear, however, the case is 
stronger than ever for using as much logic, 
theory, and prior knowledge as the investi- 
gators can muster in order to preclude a 
capricious selection among available explan- 
atory variables. 

The authors argue that their unstructured 
statistical techniques are necessary at this 
stage in the study of development, ‘‘since 
there are no firmly validated theories of the 
process of socio-economic and political 
change.’”’® Yet even if we have very few 
answers—established quantitative measures 
of the empirical relationships among vari- 
ables—certainly we know enough about the 
logical relationships among variables and 


? Note that the authors themselves must have had 
such a theory in mind when they required that a fast- 
growing country score high on five out of seven particu- 
lar variables in order to qualify as having “high de- 
velopment potential,” 
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levels of analysis to be able to pose questions 
in an ordered manner. For example, the rate 
of growth of GNP per capita might be ex- 
pressed as the rate of growth of GNP minus 
the rate of growth of population. The growth 
of total GNP might then be disaggregated 
into a weighted sum of either the growth of 
sectors or the growth of individual factors 
and their overall productivity. The growth 
of population might be expressed as the 
.difference between crude birth rates and the 
rates of mortality and net emigration. Given 
‘these disaggregated measures of performance, 
development might be conceived as a three- 
stage process in which the country’s “re- 
sources”-—its natural wealth, physical capi- 
tal,and human attributes—become translated 
‘through “economic action,” governmental 
‘policies and private behavior, into “economic 
performance.’ The point, however, is not 
the operational or theoretical merit of a 
particular framework, but merely that the 
absence of “firmly validated theories” does 
not prevent us from conceptualizing a process 
‘in a way that may lend some order—and 
-greater meaning—to empirical analysis. 


V. Conclusions . 


- There are many problems inherent in any 
-attempt to separate out the strands of causa- 
tion in the complex web of differences in the 
: performance and potential of underdeveloped 
‘countries. Unfortunately, Professors Adel- 
‘man and Morris have not adequately ad- 
dressed ‘themselves to these problems. There 
may be methods of direct observation that 
would permit the objective measurement of 
such subjective phenomena as “commitment” 
and “outlook”; but it is impossible to be 
confident that purely “judgmental” mea- 
sures can ever be purged of the judge’s 
. preconceptions as to their causes and con- 
comitants. Measures of the rate of growth of 


10 This -would imply that very unlike processes are 
being mixed in the authors’ attempt to compare in one 
function the relative importance of two “resources” 
(modernization of outlook and leadership commitment), 
one set, of “actions” (improvement in fmancial institu- 
-tions), and one element of “performance” (improved 
agricultural productivity). 


per capita GNP in underdeveloped countries 
are themselves fraught with great uncer- 
tainty; but even the best of empirical mea- 
sures would prove an inadequate foundation 
for the elusive concept of ‘development 
potential.” Comparisons across countries can 
offer clues as to intertemporal relationships; 
but careful. justification would be required 
before policy implications could safely be 
inferred from even the best-established of 
cross-section findings. No statistical tech- 
nique can by itself separate out causes, 
effects, and joint effects or even the most 
important associations among closely cor- 
related variables; but completely unstruc- 


tured techniques, in which theory and prior 


knowledge are neither tested nor used to 
order the relationships are the least likely 
to produce meaningful results. 

The greatest problems with the study, 
however, are not the inherent ones. In order 
to persuade us of the validity of their model 
as a whole, the authors would have to demon- 
strate first the soundness of both their -dis- 
criminant and their regression analyses and 
then the legitimacy of their “multipliers” as 
a separate level of inquiry. Yet in neither sta- 
tistical analysis do they establish either the 
independent measurement of the variables 
they are relating or the structural logic of the 
relationships they are describing. They also 
fail to make clear why the “multipliers,” 
describing as they do indirect associations 
with development potential, should be taken 
more seriously than any direct associations 
that might be observed. 

The general conclusion the authors offer is 
that “the important impediments to in- 
creasing capacity to develop” that emerge 
from the model “are social and political as 
well as economic.” This is intrinsically a 
rather plausible statement. Unfortunately, 
neither its plausibility nor that of the specific 
relationships described has been augmented 
by any of the statistical results which com- 
prise the “econometric model of develop- 
ment.” On the contrary, our analysis of the 
model suggests that formidable obstacles 
remain to be confronted before the measure- 
ment of cross-sectional statistical associa- 
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tions can begin to challenge economic analy- 
sis—the creative interaction of general 
theory and the knowledge of particular insti- 
tutions——as the fundamental tool of policy- 
making for economic development. 
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An Econometric Model of Development: Reply 


By Irma ADELMAN AND CYNTHIA Tart Morrts* 


The comments of Peter Eckstein and 
Sarah Berry highlight the major methodo- 
logical issues in our cross-section analyses of 
socio-economic and political change in 
underdeveloped countries. Our purpose in 
this reply is to clarify those characteristics of 
our research design and data which dis- 
tinguish them from more conventional ap- 
proaches; and to note our agreement or dis- 
agreement with the major comments. Our 
reply touches on both our earlier and current 
work since “An Econometric Model of 
Development” represents only one segment 
of our research and treats only sketchily the 
underlying methodological issues. 

Before proceeding further, we would like 
to emphasize the limitations we have imposed 
on our work. We have not claimed to offer a 
“reliable guide to policy-making.” We have 
not attempted to explain differences in rates 
of change of per capita GNP. We certainly 
have not claimed at this early stage of our 
inquiries to have “separated out causes, 
effects, and joint effects.” We have used an 
empiricist approach to construct an explora- 
tory model and have described cause and 
effect relationships implied by the model. We 
can make no better correction of Eckstein’s 
view of our purposes than to repeat the 
final statement of our paper: 


... it is to be hoped that the various 
noneconomic and economic features of 
low-income countries that appear in the 
present model to have particularly strong 
effects upon development potential may 
give some indication to social scientists 
of the most profitable directions for re- 
search into the determinants of inter- 
country variations in overall capacity to 
perform well economically in the long 
run.} 


* The authors are, respectively, professor of econom- 
ics at Northwestern University and professor of econom- 
ics at The American University. l 

1 Adelman and Morris (December 1968, p. 1212). 
The italics have been added. 


I. Statistical Methodology: General Comments 


In designing our recent research on the 
interrelationship between economic and non- 
economic forces in economic development, 
we have used statistics as a tool for indicat- 
ing the structure of the underlying phenom- 
ena rather than as a device for testing 
hypotheses. We have chosen this approach as 
most efficient in view of the extremely small 
quantity of validated knowledge concerning 
the “laws” governing the complex inter- 
actions between economic, social, and po- 
litical forces in the process of economic 
development and modernization. Since the 
statistical theory for testing a given hy- 
pothesis against more than one alternative 
is at an early stage of development,’ the 
hypothesis-testing approach is only efficient 
when an operationally testable hypothesis 
can be formulated, and the equally plausible 
alternative hypotheses capable of formula- 
tion are few in number and clearly distin- 
guishable. Neither of these prerequisites 
appears to be satisfied in the field of research 
under discussion. 

The literature of economics, history, 
sociology, and anthropology have produced 
a large number of reasonable, yet not well 
validated theories which would justify the 
choice of a multiplicity of alternative vari- 
ables for the explanation of intercountry 
variations in economic development. There- 
fore we see no grounds for Eckstein’s view 
that an a priori choice among competing 
hypotheses is either less arbitrary or more 
meaningful than a selection made by a rea- 
sonable and fairly robust empirical procedure. 
We need hardly add that we reject his recom- 
mendation that the problems posed by the 


3 For a discussion of this point, see E. L. Lehman who 
develops the theory of hypothesis testing against 
multiple alternatives for the case in which the alterna- 
tive hypotheses can be parameterized. The latter con- 
dition is seldom met for the kind of alternative hy- 
potheses relating to our present research. 
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presence of interrelated qualitative influ- 
ences be solved by a priori specifications 
limited to directly measurable and (we 
suppose) weakly intercorrelated influences. 
It so vitiates the formulation of the problem 
that it in effect would require that we change 
the subject of our inquiry. 

The only specific suggestion for an alter- 
native model which Eckstein makes relates 
only marginally to the subject of our re- 
search. Furthermore, it by no means escapes 
the methodological problems posed by the 
existence of a multiplicity of interrelated 
influences in economic development. His 
three-stage model would face a serious 
problem of direction of causality since the 
private and government actions by which 
his resources are translated into economic 
development are, in fact, major causes of 
changes in the quantities of inputs. In addi- 
tion, there are significant intercorrelations 
among the various actions as well as among 
the various elements of economic perfor- 
mance. Eckstein’s failure to escape these 
difficuities reinforces our view that the prob- 
lems he cites are inherent in our subject of 
inquiry and are not quite so amenable to 
solution as he supposes, even with a priori 
specified models. 

It is our belief that there are many differ- 
ent ways to approach subjects of scientific 
inquiry, each with its own special defects 
and advantages as well as defects and ad- 
vantages held in common with other ap- 
proaches. We are not recommending the 
rejection of structured techniques nor ob- 
jecting if others prefer to apply them to our 
subject. We simply consider them less suit- 
able than unstructured techniques for our 
particular research given the general state of 
knowledge and our particular resources at 
this point in time. 

The Robustness of our Research 


Mr. Eckstein and Mrs. Berry have ac- 
cused us of arbitrariness particularly with 
respect to decisions we have made in pre- 
paring our various definitional schemes. 
Yet they are both certainly aware that 
arbitrary assumptions do not, in and of 
themselves, invalidate a model. The first 


point we would like to stress in discussing the 
arbitrariness of our assumptions is that the 
choices we faced were not, as our critics 
imply, between arbitrary decisions we have 
made and nonarbitrary decisions we might 
have made. On the contrary, because of the 
unsatisfactory state of the general theory of 
social change and modernization, the fact 
that the concepts in which most theoretical 
discussions are couched are not operationally 
defined, the inadequacies of factual informa- 
tion on developing countries, and the pro- 
hibitive cost of direct measurement, our 
choices of assumptions for data construc- 
tion invariably involved a selection among 
arbitrary alternatives. In making the neces- 
sary decisions, we relied upon the same con- 
siderations which influence the decisions of 
most other investigators; that is, a priori 
reasoning, judgments regarding data avail- 
ability, our common sense, and an evalua- 
tion of the sensitivity of the results to our 
choices. However, whereas the various 
simplifying assumptions on which conven- 
tional economic composites are based are 
familiar, there are few precedents for the 
choices which we had to make in order to 
prepare our definitional schemes. 

In discussing the arbitrariness of our as- 
sumptions, Eckstein in particular has em- 
ployed some fine rhetoric to indicate that a 
number of decislons made in the course of 
our research could affect the results we ob- 
tained. Yet nowhere does he even hint that 
the evaluation of the extent of arbitrariness 
of any assumption in any model requires, 
among other things, a study of the actual 
sensitivity of the results of the model to 
reasonable alternative a priori specifications. 
We would not, ourselves, claim to have 
avoided completely assumptions to which 
our results will prove sensitive upon further 
testing. Nevertheless, since neither Eckstein 
nor Mrs. Berry has performed any sensitiv- 
ity tests, despite the fact that the raw ma- 
terial for doing so was available to them, 
their confidence that the results would vary 
greatly with specific alternative definitions, 
measurement of the variables, and choices of 
procedures is rather surprising. 

For example, Eckstein contends that we 
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TABLE {COMPARISON OF FINAL MULTIPLIERS 
RESULTING FROM THE USE oF DISCRIMINANT 
FUNCTIONS D,’ AND Dis 


Variable Multipliers Ranks based on Multipliers 

Di! Dy Dy Dy 
Xa’ 2.212 2.309 1 1 
Xu’ 1.705 2.169 3 2 
Xa’ 1.832 2.13 2 3 
X,t 1.545 1.98 44 4 
X/ 1.545 1.624 44 5 
Xo .913 1.062 6 6 
Xx’ .873  .955 j 7 
Xais .727 940 9 8 
Xs .754 884 8. 9 
Xy’ 095  .823 13 10 
Xa .685  .797 10 11 
Xeo 414  .536 11 {2 
Xa .347  .407 12 13 
Xa.  .033 .288 15 14 
Xir .052 .018 14 15 
Xx’ —.232 —.300 17 16 
Xw —.253 —.310 18 17 


X; ~—.168 — .320 16 18 


a See text for explanation. 

b One needs to add to this the change in physical 
overhead capital 

* Agriculturaily related. 


ought to have used the first discriminant 
function (D) obtained in our original dis- 
criminant analysis rather than the second 
(D^) as a starting point for our econometric 
model. Table 1 presents the multipliers ob- 
tained using both D,’ and Dz’. It indicates 
that the ranking and order of magnitude of 
the multipliers of the first nine variables are 
virtually unaffected. The primary effect is 
to reduce the already low multipliers of the 
agricultural variables while leaving the order 
of magnitude and ranking of the other mul- 
tipliers essentially unchanged. This was to 
be expected, since the replacement of the 
index of improvements in physical overhead 
capital by the indicator of improvements in 
agricultural productivity is the principal way 
in which Dy differs from Dy. The finding 
that the final multipliers are fairly insensi- 
tive to alternative specifications of the struc- 
ture of the present econometric model is 
further reinforced by the virtual identity of 
the multipliers obtained through the step- 
wise procedure with those which result from 


the application of the techniques of canonical 
analysis to the sarne data. (See Adelman, 
Geier, and Morris, May 1969.) As is well 
known, canonical analysis is equivalent to a 
limited information simultaneous equation 
procedure. Thus, the ranking in the model of 
the important forces affecting development 
potential appears rather insensitive to the 
choices made in constructing both the dis- 
criminant function and the model. 

Mr. Eckstein discusses certain variables 
in our discriminant function which he im- 
plies entered merely by chance. We have 
tested the robustness of the choice of vari- 
ables in our final discriminant function to 
alternative statistical criteria for adding and 
deleting variables. An alternative stepwise 
discriminant procedure which uses the F- 
ratio test instead of the generalized distance 
criterion yields results identical to Dr. 

Mrs. Berry criticises the arbitrariness 
involved in our choice of scoring scale. In 
our reply to O. T. Brookins’ criticism of our 
scoring scheme we presented factor analytic 
results based upon three alternative trans- 
formations of our numerical data inputs 
(logarithmic, squaring and rank), (see Adel- 
man and Morris, forthcoming). Not only 
does the mean absolute difference in factor 
loadings never exceed .08, but in only one 
instance out of 267 for the three test analyses 
is the loading sufficiently different to lead to 
the assignment of a variable to a factor 
different from that to which it originally was 
assigned. 

How many conventional econometric 
models perform as well? In different esti- 
mates of consumption functions with similar 
data but over different (though overlapping) 
time periods, the marginal propensity to 
consume out of quarterly disposable income 
was found to vary between .1 and .6, the 
long-run marginal propensity to consume to 
range from .60 to .98, and the estimated co- 
efficient of past peak income to be anything 
from a significant value of —.625 to an in- 
significant value of —.241. (See Griliches, 
Maddala, et al.; Zellner; Duesenberry et al.) 
In alternative estimates of production func- 
tions for the United States the elasticity of 
output with respect to labor was estimated 


COMMUNICATIONS 239 


to be as different as .18 and 0.95 despite the 
use of the same functional form. (See Klein 
and Goldberger, Valavanis-Vail.) In the 
study of investment behavior, estimates of 
the elasticity of capital stock with respect to 
relative price range anywhere from a value 
of .8 to a value of .09, and with respect to 
output anywhere from a value of .6 to a 
value of 1.0. (See Eisner.) Yet, all these widely 
divergent estimates were obtained by well 
recognized econometricians sharing a com- 
mon theoretical framework and applying 
similar econometric techniques to analogous 
bodies of empirical information. Thus, a 
comparison of the sensitivity of the results 
of our analyses with the sensitivity of results 
of other econometric work indicates that our 
research is quite robust, not only in absolute 
terms but also by the standards of more con- 
ventional econometric studies. 

Since we have used unstructured tech- 
niques of statistical analysis for the purposes 
of hypothesis-making, there is yet another 
test of validity applicable to our research, 
namely, whether the hypotheses suggested 
by the various statistical manipulations of 
our data are mutually consistent. After all, 
the use of inductive techniques is likely to 
provide a good foundation for theory con- 
struction only if the hypotheses suggested by 
different analyses are both sensible when 
viewed in isolation and mutually compatible. 

While it is somewhat too early in our work 
to apply this criterion of robustness with 
great stringency, we can cite several general 
propositions whose validity is reinforced by 
the several different pieces of empirical 
analyses. First, our work shows that in the 
analysis of economic development, the di- 
vision between endogenous and exogenous 
variables along traditional disciplinary lines 
can produce misleading results. This conclu- 
sion emerges from our socio-political factor 
analyses published.in 1967 in which social 
and political forces explain 79 percent of 
intercountry differences in economic growth 
rates for low-level underdeveloped countries, 
49 percent for the intermediate-level, and 61 
percent for the high-level (pp. 187, 213, 241). 
It is reinforced by our discriminant analysis 
of May 1968 in which only 2 out of 4 vari- 


ables explaining variations in development 
potential are economic (p. 277). It is further 
strengthened by our paper in this Revtew in 
which we found that 67 percent of the rela- 
tionships of the economic variables are with 
noneconomic variables and that, of the mul- 
tipliers which exceed .80, only 4 are purely 
economic (p. 1201 ff). 

Second, in studying economic perfor- 
mance, one should distinguish among a mini- 
mum of three different typologies of under- 
development. In our factor analysis of 1967 
we found systematic differences between the 
patterns of interactions among economic and 
noneconomic influences upon rates of eco- 
nomic growth for the three subsamples 
representing successive levels of development 
(pp. 6-7, and Chaps. V-VII). This evidence 
is reinforced by our canonical analysis of 
May 1969 in which we found systematic 
variations in relationships between policy 
instruments and policy goals for countries at 
different levels of development (pp. 416-23). 

Third, for an average underdeveloped 
country, the connections between economic 
and sociological forces are more intimate 
than the connections between economic and 
political forces. In our 1967 full-sample factor 
analysis of per capita GN P, 40 percent of 
intercountry differences in income per head 
were explained by social and socio-economic 
variables and only 26 percent by political 
forces (p. 151). In our econometric model in 
this Revtew, 90 percent of the interconnec- 
tions between economic and noneconomic 
variables were between variables in the 
economic block and variables in the social 
and socio-economic blocks and only 10 per- 
cent were with political forces (pp. 1201-3). 

Fourth, the most important political 
variable for economic performance is the 
nature of leadership attitudes towards eco- 
nomic development. This conclusion emerges 
from our 1967 socio-political factor analysis 
of rates of economic growth for high-level 
underdeveloped countries in which extent of 
leadership commitment by itself accounted 
for approximately 59 percent of intercountry 
differences in rates of economic growth. It is 
reinforced in our Mav 1968 discriminant 
analysis in which leadership commitment in 
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economic development was the only political 
variable in the discriminant function. This 
conclusion is also emphasized by the multi- 
pler results of our econometric model in 
which the extent of leadership commitment 
to economic development was the only 
political variable to enter the “top ten” 
list. 

Thus there would appear to be a fair ex- 
tent of congruence among hypotheses derived 
from various different statistical analyses 
performed by us with our data. 

We bave been quite aware that the ap- 
propriate scientific procedures for evaluat- 
ing a model include fairly extensive test- 
ing of the sensitivity of the results to 
reasonable changes in its specifications. 
Consequently, an important part of our 
past and present research has been devoted 
to such tests.* Preliminary tests suggest that 
our results are not very sensitive to reason- 
able variations in the specification of our 


3 In addition to the sensitivity tests reported upon in 
the text, while preparing our data we tested the sensi- 
tivity of our factor analyses to changes in the definition 
of selected variables for which we had a choice of feas- 
ible possibilities. In defining the degree of centraliza- 
tion of political power in two different manners, for 
example, we found our results substantially unchanged. 
Compare the factor analysis results based on the first 
definition in our 1965 paper (p. 562) with those based 
on the second definition in our 1967 study (p. 58 and 
p. 151). We defined improvements in human resources 
in several ways: one stressing primary education; one 
emphasizing primary education for low-level countries 
and secondary education for more developed countries; 
and one based on a combined mdex of secondary and 
higher education. Since our results for the different 
samples did not change significantly with these var- 
iants, we chose the third alternative as the simplest to 
prepare and as reasonable a priori as the others, 

We have also tested the sensitivity of our factor 
analyses to changes in the loss of information due to our 
grouping procedures by varying the number of cate- 
gories for several indicators (e.g. changes in per capita 
GNP, gross investment rates, crude fertility rates) for 
which we had point estimates for the majority of coun- 
tries in the sample. Since the results proved relatively 
invariant to changes in the number of class intervals, 
we chose that number of brackets which gave us both 
reasonable discrimination among countries and reason- 
able reliability of the judgmental information used to 
make interval estimates for countries without point 
data, 


data, to our scoring techniques, or to the 
detailed structure of our econometric model. 
In addition, different statistical approaches 
appear to lead to mutually reinforcing con- 
clusions. 


Il. Data: Theory and Taxonomy 


Our research efforts of the past six years 
have been directed to the interaction of non- 
economic and economic influences in the 
economic development ot underdeveloped 
countries. We have chosen to approach this 
subject through quantitative analyses of 
those social, political, and economic char- 
acteristics of underdeveloped countries 
which, according to a priori reasoning, 
descriptive historical studies, and the rele- 
vant social science literature seemed likely 
to affect the economic performance of de- 
veloping countries. Our subject of inquiry 
and choice of approach required us, there- 
fore, to devise measures of qualitative non- 
economic and economic institutional char- 
acteristics for which the full range of 
underdeveloped countries could be ranked. 

Direct measurement of the relevant in- 
fluences was rarely possible because of over- 
whelming data deficiencies. Choices of in- 
direct measurements were constrained by 
the small number of feasible alternatives for 
the measurement of each influence. Finally, 
in choosing to include countries for which 
all data were poor (usually those at the 
lowest development level) and thereby to 
avoid a major bias present in most cross- 
section studies of developing countries, we 
were restricted to measurement by intervals 
sufficiently wide so that descriptive and 
judgmental information could be used to 
make reasonably reliable interval estimates. 

Our critics havefailed to distinguish clearly 


$ As would be expected, our results have proved sensi- 
tive to changes in definition which involved major 
conceptual revisions. Our original measure of “intensity 
of nationalism and sense of national unity” associated 
with leadership characteristics, We replaced it in re- 
sponse to criticisms by Everett Hagen with a measure 
of the “degree of national integration and sense of 
national unity’? which associated with indicators of 
social development. Compare the results cited in fn. 3. 
(See also p. 55 of our 1967 study.) 
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between difficulties peculiar to our data and 
those which our data share with conven- 
tional economic and psychological data. We 
shall therefore discuss what are the essential 
attributes of our data. In particular, we 
shall point out their multidimensionality, 
their qualitative and ordinal character, and 
our translation of ordinal ranks into cardinal 
scores. We will then consider in some detail 
the conceptualization and definition of 
qualitative indicators. 


Multtdimenstonality of Data 


Almost all our variables are composites of 
several component elements. Consequently, 
as for all composites including such indices 
as GNP, cost of living, and intelligence, 
either a formal theory or an a priori: con- 
ceptualization of the phenomenon is re- 
quired in order to construct an aggregate 
index. What distinguishes our data from 
conventional aggregates is not the use of 
theory in measurement, but the fact that 
the a priori judgments we have made in ag- 
gregating the components of each index are 
less securely based in explicit theory than is 
the case for conventional composites. 


Qualitative Character of Data 


Most of our indicators are either purely 
qualitative or partly qualitative variables 
in which descriptive information and expert 
opinion were used to classify individual 
countries. The ranking of individuals by 
expert opinion is a completely accepted pro- 
cedure in psychology; nevertheless, there 
are several pitfalls in its application. Experts 
may interpret concepts and definitions 
differently; their opinions about the facts 
may differ; and they may be biased. We at- 
tempted to minimize the effects on our data 
of these sources of variation in expert opin- 
ion; we used interviews to probe differences 
in expert reactions to both our definitions 
and the individual country classifications. 
Moreover, we attempted to define our con- 
cepts operationally prior to the consultation 
of experts. By using relatively objective 
criteria for ranking individual countries, we 
sought to eliminate systematic errors in our 


data arising from expert biases of various 
sorts. With respect to the extent of leader- 
ship commitment for economic develop- 
ment, for example, these criteria included: 
the presence or absence of cooperation be- 
tween the government ministries, planning 
agencies, and national banks, engaged in 
central guidance of the economy in actions 
to promote growth; the presence or absence 
of leadership measures for institutional 
changes to promote economic growth (e.g., 
land reform); the presence or absence of full- 
time planning groups engaged in both 
planning for and execution of national plans. 
The application of these criteria permitted us 
to rank the majority of countries with the 
use of descriptive information. Experts were 
consulted only in order to resolve doubtful 
cases. Our critics would do well to study 
carefully the criteria for classifying countries 
specified in our actual definitional schemes. 
Mr. Eckstein appears to have based his 
criticism on his intuitive view of the concepts 
suggested by the titles of the indicators, 
while Mrs. Berry has based her criticisms on 
her reactions to our general statements pre- 
ceding the definitions. 

While it is obvious that we have not suc- 
ceeded in eliminating all expert biases of 
various sorts, we reject Eckstein’s conten- 
tion that there is a systematic bias in our 
data due to the tendency of experts to as- 
sume that good growth performance is 
achieved by committed leadership. The 
evidence supporting our view’ is that the 
simple correlations between rates of growth 
of per capita GNP and most of our socio- 
economic and political variables are signifi- 
cantly different for the subsamples repre- 
senting different levels of development; the 
correlations between economic growth rates 
and leadership commitment to development, 
for example, are .59, .16, and —.02, for the 
high, intermediate, and low groups of 
countries, respectively. To maintain that the 


5 For a useful discussion of the nature and varying 
importance of different kinds of errors in measurement, 
see our 1967 study (pp. 199ff.) 

$ It is readily available in the Appendix of our 1967 
study. 
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barely statistically significant correlation of 
.35 for leadership for the full sample is due 
to bias, it is therefore necessary to assert 
that the bias of experts varies significantly 
with the level of development—a rather 
implausible contention. To reemphazise our 
basic point, we do not claim that some or 
even many experts were not biased in various 
ways but only that these biases do not ap- 
pear to have systematically distorted our 
results, 


Cardinal Translation of Scores 


The third special characteristic of our 
data, the assignment of numerical scores to 
ordinal data is criticized by Mrs. Berry. 
We have discussed this in detail in our 
forthcoming paper, but let us note here 
again that our procedure is an accepted and 
conventional one in the field of psychology. 
It is no more arbitrary than a host of other 
commonly accepted econometric simplica- 
tions and abstractions. The practical point, 
surely, is the sensitivity of the results to the 
choice of scale; as already indicated, our 
preliminary tests suggest that the structure 
of interrelationships underlying our data 
are surprisingly insensitive to wide varia- 
‘tions in methods of scoring. 

It should be noted that the choice of a 
cardinal scale with equal intervals even for a 
measurable characteristic such as school 
enrollment ratios is in no way free of possible 
bias. It involves a selection among such alter- 
natives as raw scores, squares, logarithms or 
other transformation. This choice must be 
based in part on the presumed relationships 
between school enrollment ratios and what- 
ever underlying characteristic (such as the 
quantity of skilled human resources) they 
are presumed to measure as well as on the 
presumed relationship between that under- 
lying characteristic and the purpose of the 
investigators inquiry. In our own data 
preparation, a priori reasoning together with 
the other sources of knowledge available to 
us were used in order to choose breaking 
points between intervals. 


The Concepiualization of Qualitative Indicators 
The major difficulties of our data lie, in 


our opinion, neither in the fact that they are 
qualitative and based on judgmental in- 
formation nor in our translation of ordinal 
ranks into cardinal scores. The core difficulties 
lie rather in the conceptualization and defi- 
nition of phenomena for which there are no 
theories as precise and acceptable as those 
on which qualitative economic measures are 
based. There are few available theories 
suited to defining continua along which the 
full range of underdeveloped countries can 
be ranked for most of the characteristics in 
our study. In addition, there are little data 
to fit such theories as are current. Further- 
more, our efforts at definition were con- 
strained by the frequent necessity to use in- 
direct rather than direct evidence. As gen- 
erally recognized, the use of indirect evidence 
requires inferences concerning “presumed 
connections, usually causal, between what 
is directly observed and what [a] term sig- 
nifies...’? (Abraham Kaplan, p. 55). 

The process of conceptualization and 
definition which we followed in constructing 
our composite indicators is a procedure well 
tried in the history of scientific inquiry—in 
the physical as well as the social sciences. 
Abraham Kaplan in The Conduct of Inquiry 
has the following to say about the deriva- 
tion of scientific concepts in the early stage 
of scientific inquiry: 


In short, the process of specifying 
meaning is a part of the process of in- 
quiry itself. In every context of inquiry 
we begin with terms that are undefined 
—not indefinables, but terms for which 
that context does not provide a specifi- 
cation. As we proceed, empirical find- 
ings are taken up into our conceptual 
structure by way of new specifications 
of meaning, and former indications and . 
references in turn become matters of 
empirical fact... 

What I have tried to sketch here is 
how such a process of “successive defi- 
nition” can be understood so as to take 
account of the openness of meaning of 
scientific terms. For the closure thai strict 

' definition consists in ts not a precondition 
of scientific inquiry but tis culmination. ` 
To start with we do not know just what 
we mean by our terms, much as we do 
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not know just what to think about our 
subject-matter. We can, indeed, begin 
with precise meanings, as we choose; 
but so long as we are in ignorance, we 
cannot choose wisely. It is this ignorance 
that makes the closure premature. 
[p. 77-78, Italics added] 


In the preparation of our qualitative 
multidimensional indicators, we began with 
a priori definitions. Next, we studied the 
descriptive data in order to see how well ac- 
tual country situations fit our formulation of 
the concept. The inadequacies of the initial 
fit were then used to reformulate the con- 
cept to fit better the characteristics of the 
real world. We then consulted expert opinion 
and again reformulated the definitions. We 
continued this process of confronting suc- 
cessive reformulations with information on 
actual country situations until we were able 
to classify the 74 countries In our sample 
with reasonable confidence. 


Example of the Dualism Indicator 


The construction of our indicator of the 
extent of socioeconomic dualism illustrates 
well the interaction of conceptualization and 
testing against the actual world which took 
place in the preparation of our data. We 
choose this indicator for discussion because 
Mrs. Berry criticizes it in her comment. 

In constructing our dualism indicator, our 
major conceptual difficulty was the ranking 
of two intermediate categories, for we 
characterized both ends of the continuum 
by the absence of marked dualism. Dualism 
is absent at the lower end by reason of the 
overwhelming predominance of nonmarket 
subsistence agriculture combined with the 
extremely limited growth of a market- 
oriented sector; while the upper end is not 
markedly dualistic because the intermingling 
of modern and traditional elements through- 
out the economy resulted in the absence of 
a clearcut geographic cleavage between a 
market-oriented sector and a distinct pre- 
dominantly nonmonetized traditional sector. 
In our initial a priori definition, we con- 
ceived of a single intermediate category 
characterized by sharp social, economic, and 
technological constrasts between a geo- 


graphically distinct and important planta- 
tion, extractive, or industrial sector using 
advanced technology and a major subsis- 
tence nonmarket agricultural sector. 

When we confronted our original a priori 
definition with descriptive data from coun- 
try studies, we immediately discovered that 
it made no provision for countries with a 
geographically quite distinct, important, 
and rapidly growing market sector char- 
acterized by the predominance of indigenous 
cashcropping with conventional techniques. 
The countries in which peasant cashcrop- 
ping dominate the market sector differ sig- 
nificantly from those in which extractive or 
plantation enterprises using advanced tech- 
nologies dominate the market sector. In 
particular, resource flows in the latter 
countries are limited primarily to the inter- 
mittent labor flows, while in the former 
countries, resource flows included move- 
ments of land, labor, and capital. 

In reformulating the dualism indicator we 
therefore gave weight to the extent of inter- 
sectoral resource flows as well as to socio- 
economic and technological contrasts and 
to the presence or absence of a relatively 
clearcut cleavage between market and non- 
market sectors. We defined two intermediate 
categories for countries with both a geo- 
graphically distinct and important market 
sector and a relatively large predominantly 
nonmonetized traditional sector. We gave 
higher scores to countries in which: (a) the 
market sector was characterized by the pre- 
dominance of indigenous cashcropping; (b) 
less marked contrast existed between tech- 
nologies and styles of life; (c) more extensive 
economic interaction occurred between tra- 
ditional and modern sectors. We did so be- 
cause of our judgment that these countries 
were further along the path to the pervasive 
intermingling of modern and traditional 
elements throughout the economy charac- 
teristic of the upper end of the spectrum 
summarizing the extent of dualism. 

The reformulated four-way classification 
scheme enabled us to rank the great major- 
ity of countries in our sample. An examina- 
tion of additional sources of country infor- 
mation led to only minor reformulations of 
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the category descriptions which were neces- 
sary to take better account of the diversity 
of individual country situations. 

In criticizing our dualism indicator, Mrs. 
Berry did not mention the actual definitional 
scheme which consists of the set of descrip- 
tions of the categories just discussed. Con- 
sequently, her attack on individual country 
classifications is most misleading. She does 
not state anywhere that her criticism is pri- 
marily in terms of a criterion, the extent of 
foreign finance and direction, which is not 
even meniioned in the definition. It is true that 
in our general comments we point to foreign 
finance and direction as typical of countries 
in the lower-ranking categories of dualism. 
However, because of those country situa- 
tions Mrs. Berry cites, we explicitly did not 
include foreign finance and direction as a 
classificatory principle in the definitional 
scheme.’ 

On the general subject of the reasonable- 
ness of our individual country classifications, 
it is self-evident that, in making 3,034 classi- 
fications, we have probably made some 
misclassifications which will be pointed out 
to us in the course of time. It is nevertheless 
our opinion that the number and size of these 
errors are significantly less than in con- 
ventional quantitative economic data on 
underdeveloped countries, 


7 The particular countries Mrs. Berry mentions as 
all having foreign financed and directed sectors can be 
classified reasonably well in terms of the criteria given 
in the definition. To illustrate with our ranking of 
South Africa, Rhodesia and Uganda: according to our 
information, South Africa was the only one of the three 
which # 1960 did not have at least a moderately defi- 
nite cleavage between an important industrial and/or 
agricultural exchange sector and a single relatively large 
geographically distinct predominantly nonmonetized 
sector; it is consequently the only one of the three which 
met the stated criteria for category a. The minus score 
to South Africa was given because of the existence of 
relatively small predominantly nonmonetized agricul- 
tural pockets in its economy. Rhodesia and Uganda 
differed in 1960, according to our information, because 
the former had a significantly more important indus- 
trial, mining, and agricultural exchange sector than the 
latter and a relatively less important geographically 
distinct predominantly nonmonetized traditional sector. 
On both counts, Rhodesia was placed in category b 
rather than c. 


IG. The Discriminant Function 


Mr. Eckstein’s criticisms of our discrimi- 
nant analysis consist of an attack on the 
original grouping by development potential; 
objections to our procedures in obtaining 
the final discriminant function; criticisms of 
the variables in the function; and criticisms 
of our interpretations. We will consider each 
in turn. 

Grouping by Development Potential 


The focus we chose for our discriminant 
and regression analyses was economic de- 
velopment in the broad sense of institutional 
transformations which create a capacity for 
widespread and continuous economic growth. 
For our purpose, the use of per capita GNP, 
however precise, was inappropriate since, 
as is well known, the raising of the growth 
rate of per capita GNP can take place, even 
over periods of a decade or so, without being 
accompanied by fundamental institutional 
change in other than a sporadic and limited 
way. In choosing to devise a less precise but 
more appropriate classification of countries, 
we considered that, for our purpose, a “gain” 
of information on the breadth of recent 
economic change would more than compen- 
sate for any “loss” of information on per 
capita GN P.$ 

The classification we devised is akin to a 
more recent effort by Paul Clark and Alan 
Strout to construct measures of economic 
performance of developing countries. To 
quote their recent paper: 


The concept of a developing country’s 
economic or development performance 
can cover many different phenomena. 
The growth process consists of a com- 
plex and convoluted series of cause and 
effect relationships ranging from plans 
and rhetoric to eventual improvements 
in the level and conditions of living. 
Performance can apply to the effective- 
ness of pursuing either intermediate or 
ultimate goals and can be observed at a 
wide variety of points in the develop- 
ment process. 


$ It should be noted that we had already devoted an 
entire book to a factor analytic study of intercountry 
differences in rates of growth of per capita GNP, 
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Thus performance can include such 
diverse aspects as (a) choice of effective 
policies to promote desired growth and 
development; (b) effective implementa- 
tion of policies chosen; (c) mobilization 
of additional resources for growth and 
development; (d) efficiency of use of 
both domestic and foreign resources; 
(e) structural and other changes neces- 
sary for longer-run economic, political, 
and social growth; (f) final effects on 
level and distribution of income and 
welfare. [p. 3] 


In grouping countries by development po- 
tential, we sought, as do Clark and Strout, 
to distinguish between countries in which 
registered increases in per capita GNP were 
narrowly based and those in which they were 
accompanied by widespread economic 
change. Our three-way classification of coun- 
tries by development potential would rank 
countries somewhere between the two ranks 
(by growth and policy performance) on the 
Clark and Strout index since our grouping is 
based on both kinds of performance criteria.® 

We agree with Eckstein that independent 
evaluations of country development poten- 
tial comparable to those used, for example, 
by Clark and Strout would be preferable to 
the wide range of indirect evidence on which 
our classification by development potential 
was based. However, because of the breadth 
of information we took into account, we see 
no particular reason to expect that intensive 
field research would produce country rank- 
ings very different from those we obtained. 


Procedures for Obtaining Discriminant 
Function 

The iterative procedure we used to obtain 
our second discriminant function is attacked 
by Eckstein as unsound. We disagree. Our 
aim, as explained in our original article, was 
to seek the best means for classifying coun- 
tries into performance groups using a small 
number of performance characteristics. The 
procedure we followed is that developed by 
E. Forgy for deriving the optimal partition 
among a group of objects. This procedure 


9 Exact comparisons cannot be made because the 
time period for their measures is different from that 
for ours. 


involves starting with a partition (in our 
study, we used the best partition we could 
devise on the basis of the external evidence 
on country performance available to us) and 
then reassigning each object to the group to 
whose center of gravity it is the closest. In 
Forgy’s procedure, the value of the newly 
formed partition with higher value no longer 
results. 


The Variables in the Discriminant Function 


We can hardly disagree with several of 
Eckstein’s comments on the limitations of 
the variables contained in the discriminant 
function. First, we certainly have soi ob- 
tained “independent causes of faster growth 
rates.” The role of the variables in the dis- 
criminant function was merely “to classify 
countries into performance groups, using a 
relatively small number of performance 
characteristics.” Second, in both the present 
article and the original discriminant study, 
we ourselves have been at pains to emphasize 
the fact that statistical associations may 
represent causality in either direction or be 
the result of common forces affecting both 
dependent and independent variables. We 
would, however, be fascinated to find any 
meaningful statistical analysis in which 
common underlying forces do not influence 
both sides of the equation. 

Third, as we pointed out in both the 
present article and in our May 1968 article 
on the discriminant analysis, each variable 
in the discriminant function certainly repre- 
sents closely related influences not directly 
measured by the variable itself as well as 
those directly represented. This possibility 
is surely self-evident for any statistical 
analysis in which the influences measured 
are proximate ones only. In our view, the 
appropriate method for understanding better 
the influences represented by a particular 
variable in a set of statistical results is to 
analyze carefully those variables which are 
the next-best alternatives to the particular 
variable chosen at each step in the analysis. 


19 For a good general discussion of the problems and 
procedures involved in deriving optimal classifications 
of N objects into categories, see H. P. Friedman and 
J. Rubin and the references cited therein. 
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We have recently rerun the discriminant 
function with a stepwise program having an 
F-ratio criterion for the entry and rejection 
of variables and giving F-ratios for all 
variables at each step.” The index of mod- 
ernization of outlook is consistently the first 
variable to enter the discriminant function. 
As would be expected, the variables which 
are the next-best alternatives (as indicated 
by high original F-ratios combined with 
relatively large decreases in F-ratios as a re- 
sult of the entry of the modernization index) 
represent a complex of closely interrelated 
economic and social influences, including the 
level of development of financial, agri- 
cultural and industrial structures, the extent 
of social mobility, the importance of the 
indigenous middle class, and the extent of 
secondary and higher education. Thus, the 
index of the modernization of outlook is 
undoubtedly closely related to basic eco- 
nomic influences.% Nevertheless, since the 
program was free to select direct economic 
measures and did not do so, it seems reason- 
able to interpret the choice of the moderni- 
zation index as indicative of some indepen- 
dent influence of the noneconomic forces 
represented by the measure itself. With as 
many as 74 observations, and a difference of 
1.3 in F-ratio, there is no reason to suppose 
that the choice of the modernization index 
rather than the leading economic index was 
the outcome of purely random influences. 

The fourth point about the variables in 
the discriminant function on which we agree 
with Eckstein is that a positive relationship 
between improvements in agricultural pro- 
ductivity and growth performance (actual 
or potential) was to be expected since agri- 
culture forms a very important sector in 
less-developed countries. One would simi- 


1 Unfortunately, no program giving information on 
all variables is available for the stepwise discriminant 
procedure which applies the criterion of the greatest 
contribution to explaining the generalized distance 
between group means. ` 

12 See Adelman and Morris (1967, row 4 of Appendix 
Table A-1) (correlation matrix for social, political and 
economic indicators: full sample). 

13 The simple correlations between rates of change of 
per capita GNP and improvements in agricultural pro- 
ductivity for the high, intermediate, and low samples, 


larly expect improvements in industrial 
technology to be closely related to growth 
performance in advanced economies. But, 
what is-the point? Is one to eliminate vari- 
ables for which there is a strong a priori 
reason to expect a high intercorrelation? Is 
not an identification of such variables the 
main function of.a priori theorizing? 


IV. The Stepwise Regression Model 


We now turn to the specific criticisms by 
Mr. Eckstein and Mrs. Berry of the nature 
of the stepwide procedure we employed and 
of the interpretation of our stepwise results. 


Statistical Procedure 


The particular stepwise regression pro- 
cedure we applied is the one recommended 
by Draper and Smith for deriving optimal 
empirical relations from a body of data. 
Specifically, at each step in the procedure, a 


‘reexamination is made of the contribution 


of each variable in the equation as it it had 
been the most recent variable entered. This 
is done by computing the F-ratio for each 
variable in the regression and comparing it 
with a preselected percentage point of the 
appropriate F distribution. Any variable 
whose contribution is no longer significant is 
removed from the equation. Thus, the re- 
gressions obtained represent the best, in a 
least squares sense, summary of the multi- 
variate associations present in the data. 
Despite Fisher’s dictum against ‘“‘fishing 
expeditions,” this use of regression analysis 
to indicate and summarize the underlying 
multivariate associations seems to us a 
perfectly legitimate and technically more 
powerful extension of such measures of two- 
by-two associations as contingency tables 
and correlation matrices which are often 
used to investigate the presence or absence 
of interactions. 


Interpretation of the Model 


The major problems of interpretation 
raised by our critics are (1) the problem of 
direction of causality, (2) the problem created 
by the fact that any variable entering a 


respectively, are .78, .28, and .44. Thus the correlation 
is higher for countries with smaller agricultural sectors. 
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statistical equation may be a surrogate 
for influences other than those directly 
measured by the variable, and (3) the prob- 
lem of interpreting cross-section results as 
representing historical processes. 

Our original decision to apply sparingly 
the direction-of-causality criterion for omit- 
ting variables was based, as we stated in the 
paper, on the general state of ignorance re- 
garding the potential interactions among the 
variables included in our study. We never- 
theless agree that greater restrictiveness is 
desirable and have rerun the stepwise 
analyses with more restricted Jists of poten- 
tial causal indicators established by a priori 
reasoning based on an extensive examination 
of the relevant social science literatures. 
These lists do not, however, exclude cases 
of genuine mutual interaction since the ex- 
clusion of an interacting independent vari- 
able produces results which are biased by the 
omission of relevant influences. 

We reject Eckstein’s implication that an 
a priori selection among closely related 
causal variables yields a meaningful solution 
to the problem posed by variables which are 
proxies for influences other than those di- 
rectly represented. The only effective meth- 
od for understanding these influences is to 
study explicitly at each step in the analysis 
the F-ratios of the omitted variables, the 
net correlations between the dependent and 
the omitted variables, and the pattern of 
actual country residuals. These pieces of 
information and the matrix of simple corre- 
lations together can give a reasonable idea 
of the forces for which each variable in the 
regression equations may be presumed to 
stand. 

We agree with Eckstein and stressed in 
our book (pp. 265-66) that, strictly speaking, 
cross-sectior analyses cannot be interpreted 
to have any specific time dimension. Con- 
sequently, an important part of our current 
research consists of cross-section studies for 
several different historical periods and in- 
dividual country time-series studies of the 
process of economic development. 


V. Conclusion 
In conclusion, we firmly believe that the 


empirical approach to scientific inquiry 
forms an extremely useful complement to the 
usual structured techniques of the economist 
for the study of the process of economic 
development. We reject the view that, in the 
investigation of the complex interactions 
among noneconomic and economic influ- 
ences in development, a priori models are 
likely to produce much more meaningful 
results than models based upon empirically 
determined regularities. The multiplicity of 
plausible hypotheses regarding causes of 
variations in the capacity of low-income 
countries to perform economically is so 
great and the body of validated knowledge 
so small that a priori choices among can- 
didate variables are inevitably quite arbi- 
trary and tend to reflect primarily the 
disciplinary preferences of the investigator. 
We do not deny, and indeed are ourselves 
convinced that models with a priori speci- 
fied functions are very important for the 
analysis and understanding of particular 
subsets of interactions about which a reason- 
able amount is known.“ We only propose 
strongly that alternative empirical pro- 
cedures may be more fruitful for the initial 
exploration of those wider interactions in- 
volved in economic development which, by 
crossing disciplinary lines, involve relation- 
ships about which very much less is known. 

The evaluation of any methodology in- 
volves an estimate of its success in achieving 
its purpose. As we stated clearly in the in- 
troduction of the paper under discussion, the 
purpose of our work has been to provide a 
good starting point for a process of experi- 
mentation in which further empirical testing 
and theoretical reasoning must interact. This 
we believe that we have done in view of the 
demonstrated robustness of our research and 
in view of the mutual compatibility of the 
hypotheses which emerge from our different 
analysis. 
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The Effect of Income on Delinquency: Comment 


By Jonn C. WEIcHER* 


In the March 1966 issue of this Review, 
Belton Fleisher proposed an analytical 
framework for assessing the relationship 
between income and juvenile delinquency 
and has attempted to measure the effect of 
income on delinquency. In a series of 
multiple regression analyses, he finds a 
“...general pattern of behavior...” 
in which “the overall effect of income on de- 
linquency appears to be negative...” 
although there is a partial off-setting effect 
as a result of “. .. the positive influence of 
income on the payoff for property crimes.” 
He also finds that “unemployment appears 
to be a cause of delinquent behavior...” 
(p. 132), which is consistent with his previous 
work on the subject. 

Fleisher’s results, however, depend heavily 
on the choice of variables used to represent 
“tastes” for delinquency. It is the purpose of 
this comment to show that, at least for the 
only set of published data used by Fleisher, 
which is also the data regarded by him as 
most useful for investigating delinquency 
(74 community areas within Chicago): a 
more accurate measure of one important 
taste concept is available, and its inclusion 
substantially alters Fleisher’s results. Sec- 
ondly, Fleisher’s economic variables are 
highly collinear with additional variables, re- 
flecting other aspects of the taste for de- 
linquency, which might reasonably be in- 
cluded in his regressions. When these vari- 
ables are added, Fleisher’s results are further 
modified and his conclusions, particularly 
those with policy implications, are vitiated. 


I. Income, Tastes, and Delinquency 


Fleisher employs three taste variables in 
his analysis of community areas within 
Chicago: MOBILR, the proportion of the 
population over five years of age that lived 
somewhere other than the community of 
current (1960) residence in 1955; SPDVFM, 


* The author is assistant professor of economics at 
The Ohio State University. 


the proportion of females over 14 years of 
age who are separated or divorced; and 
NWHITE, the proportion of the population 
that is nonwhite. 

SPDVFM occupies a central role in 
Fleisher’s analysis. It “... is supposed to 
represent the proportion of broken families 
in the community” [p. 124], a phenomenon 
that is important in part because children in 
broken families receive less parental super- 
vision and guidance, and hence are likely to 
be more delinquency-prone. However, the 
proportion of children not living in broken 
families in the community can be calculated 
directly from Census data, as the ratio of 
persons less than 18 years of age who are 
living with both parents, to all persons under 
18 (this variable will be subsequently ab- 
breviated as FAMILY). The necessary data 
for this variable have been summarized for 
Chicago community areas in Kitagawa and 
Taeuber (see Table IV-1). FAMILY is more 
precise than SPDVFM in several respects. 
The latter includes childless separated and 
divorced women who have no potential 
delinquents to supervise; and it excludes 
widows, for whom the problems of super- 
vision may be equally important. Further, as 
pointed out by Fleisher, each parent plays 
a part in supervising children; absence of 
either parent will reduce the extent of child 
supervision. On these grounds, FAMILY 
is a priori superior to SPDVFM. 

The statistical effect of substituting 
FAMILY for SPDVFM is shown in Table 
1. Equation (1-1) reproduces Fleisher’s “Al 
74 Communities” regression (Table 5, p. 
130). Equation (1-2) contains FAMILY in- 
stead of SPDVFM. FAMILY is statistically 
significant, in the sense that the term is used 
by Fleisher, with the expected sign, while 


1 Fleisher employed a one-tailed test of significance 
at the 20 percent level to measure statistical signifi- 
cance (p. 127). In this comment, the usual two-tailed, 
5 percent level will be used to measure statistical signifi- 
cance, unless otherwise indicated. 
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SPDVFM is not significant. Further, two 
economic variable,  MEINC4, and 
UNEMMC, cease to be significant when 
FAMILY is substituted for SPDVFM; 
there is now only one economic variable, 
MHEINC2, which exerts a significant effect on 
delinquency. 

The inclusion of alternative and additional 
taste varlables further reduces the effect of 
income on delinquency. Moreover, these 
variables are a priori as reasonable as those 
used by Fleisher. For example, Fleisher uses 
NWHITE to measure taste factors asso- 
ciated with race, finding that it “... adds 
almost nothing to the explanatory power of 
the regression model...” (Fleisher, Mar. 
1966, p. 133). However, an alternative but 
analogous taste variable may be used which 
does add to the model’s explanatory power. 
This variable is the percentage of first- and 
second-generation Americans—persons of 
foreign stock—in the community (FORSTK). 
In equations (1-3) and (1-4), FORSTK is 
added to (1-1) and (1-2), respectively, and is 
significant in each, with a negative sign. 
Comparison of these respective pairs of 
equations also shows that UNEMMC be- 
comes more strongly negative when FOR- 
STK is included, and that MOBILR ceases 
to be significant. MOBILER is often used as 
a measure of the concept of “anomie,” or 
social rootlessness, as pointed out by Fleisher. 
FORSTK may also represent this concept; 
persons of foreign stock tend to cluster in 
American cities, and they frequently seek to 
preserve the culture of their place of origin. 
The regression results indicate that these 
variables may be measuring similar phe- 
nomena, to some extent. 

There are also interesting differences be- 
tween equations (1-3) and (1-4). MEINC4 
becomes insignificant when FAMILY re- 
places SPDVFM. NWHITE has a positive 
insignificant coefficient in (1-3); in (1-4) it 
has a negative coefficient which is barely 
significant, in Fleisher’s sense. Finally, 


? The negative sign for NWHITE in equation (1-4) 
is perhaps unexpected; however, it may be consistent 
with sociological studies of urban family life. Further 
reference will be made to this point after the analysis 
of delinquency by subgroups. 


FAMILY again has the expected sign, but 
SPDVFM is negative and is also significant 
in Fleisher’s sense, leading to the un- 


likely conclusion that children from 
broken families are less prone to delin- 
quency. 


Equation (1-5) is similar to (1-4) with 
NWHITE removed; the other variables are 
not greatly affected. 

Equation (1-6) introduces three addi- 
tional variables which have often been re- 
garded as causes of delinquency. Two of 
these measure housing conditions: the pro- 
portion of dwelling units classified as ‘‘di- 
lapidated” in the 1960 Census of Housing 


- (DILA P); and the number of dwelling units 


per net residential acre (DENSE). The 
third is the median years of schooling of the 
adult population (AZSCOOL). 

Two of these variables are theoretically 
closely related to income. Housing quality is 
of course to some extent a function of in- 
come; persons living in dilapidated housing 
may very likely be doing so because they 
cannot afford housing of standard quality. 
However, it has often been argued that 
“slums” themselves exert an independent 
effect on the tendency to commit delinquent 
acts.? 

MSCOOL is also closely related to income, 
but the causal relationship is more likely 
to run in the opposite direction: a higher 
level of schooling as a child is likely to lead 
to a higher level of income as an adult. It is 
also likely to change the tastes of the indi- 
vidual, including his attitudes toward crime 
and delinquency; when he becomes a parent, 
the attitudes of his children may also be 
changed. This effect of schooling on de- 
linquency could occur whether or not his 
income is increased. A model of delinquency 
which ignores schooling may be misspecified; 
income may be to some extent a proxy for 
schooling.’ 


4 This line of argument has frequently been employed 
as partial justification of public housing and urban re- 
newal, (See Gist and Halbert, pp. 465-66; Ratcliff, pp. 
432-33; Rothenberg, pp. 307-12.) Traces of this 
hypothesis may even be found in Marshall (p. 2). 

‘In his 1966 study, The Economics of Delinquency, 
Fleisher employs MSCOOL as an alternative taste vari- 
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Equation (1-6) demonstrates the impor- 
tance of the taste variables in determining 
the effect of income. All six taste variables 
are significant in (1-6), with reasonable 
signs; only one economic variable, UNE- 
MMC, is significant, but with the “wrong” 
sign. Both measures of income are now in- 
significant. 

The income and unemployment variables 
are highly collinear with the variables repre- 
senting tastes. At the two-tail, one percent 
level, MEINC2 and UNEMMC are sig- 
nificantly correlated with each taste variable, 
and MEINC4 is correlated with all except 
MOBILR, FORSTK, and DENSE. Fleisher 
has discussed the problem of multicollinear- 
ity and has apparently sought to deal with 
it by restricting the number of variables 
used to represent tastes; he argues that “‘it 
is important ... to beware of inadvertently 
including variables that represent the same 
economic factor twice in the same regres- 
sion” (Fleisher, 1966, p. 33). This is un- 
doubtedly true, but there is little if any 
theoretical basis for arguing that the addi- 
tional taste variables do in fact represent 
economic factors such as income, rather than 
tastes. (Fleisher’s argument is perhaps 
strongest with respect to DILAP, but even 
if DILA P is excluded on the grounds that it 
is largely a function of income, as in 
equation (1-7), the significance of income is 
negligible.) 

Fleisher also analyzed delinquency within 
Chicago on the basis of subgroups of com- 
munities, stratified by SPDVFM. He felt 
that this stratification improved the specifi- 
cation of the model (p. 131). In this com- 
ment, communities will be stratified on the 
basis of FAMILY, since it is preferable to 
SPDVFM as a measure of the incidence of 
children from broken families. Two sub- 
groups are analyzed in Tables 2 and 3: the 
“Low” sub-group of Table 2 consists of 22 


able to SPDVFM (pp. 35-36; 92-97). The effects on 
income are somewhat similar to those shown in this note 
although they are less pronounced. It is not clear, how- 
ever, why M.SCOOL should be regarded as an alterna- 
tive to SPDVFM (or FAMILY); it seems rather to be 
an additional variable measuring an additional aspect 
of tastes. 


communities in which fewer than 86.0 per- 
cent of the children live with both parents; 
the “High” subgroup contains the remain- 
ing 52 communities. This uneven division 
reflects the negatively skewed distribution of 
FAMILY; 86 percent is a fairly clear line 
of demarcation between the lower tail and 
the main body of the distribution, while 
there is no similarly clearcut dividing line 
at any higher value of FAMILY 

The regression results for the low sub- 
group are similar to those for all 74 com- 
munities. The income variables are insig- 
nificant, particularly when the additional 
taste variables are included; UNEMMC is 
significant in Fleisher’s sense, but again with 
the wrong sign; the taste variables again 
have the expected signs and (with the excep- 
tion of DENSE) are significant, or nearly so, 

By contrast, the income and unemploy- 
ment variables are generally significant for 
the high subgroup, shown in Table 3, and 
they have the “right” signs. Among the 
taste variables, only FORSTK is significant 
in the usual sense, although NWHITE, 
DENSE, and MSCOOL are significant in 
Fleisher’s sense. As in the full set of 74 
communities, the exclusion of DILAP in 
equations (2-3) and (3-3) has no effect on 
the economic variables. 


II. Possible Implications for Policy 


In evaluating the possible implications of 
these three sets of results, it is useful to look 
first at the differences between the sub- 
groups. In particular, the incidence of de- 
linquency is much higher in the low sub- 
group: it has a delinguency rate of 67.6 per 
1000 male juveniles (between 12 and 16 yeårs 
of age), while the high subgroup rate is 17.3. 
Put another way, the communities in the 
low subgroup contain 59 percent of the de- 
linquents, but only 32 percent of the ju- 
veniles,® 


5 This procedure differs from Fleisher’s; he used three 
subgroups, having “High,” “Medium,” and “Low” 
SPDVFM. The Low FAMILY and High SPDVFM 
subgroups are very nearly identical, having 21 com- 
munities in common. Four others are included only in 
the SPDVFM subgroup, and one is only in the FAM- 
ILY subgroup. 

$ The means of the delinquency rates for the two sub- 
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This difference in delinquency rates be- 
tween subgroups implies that economic 
factors are significantly related to delin- 
quency only where delinquency itself is rela- 
tively unimportant. This in turn implies 
that changes in these economic factors will 
have little effect on delinquency. For ex- 
ample, an increase of $500 per year in 
family income would change the delinquen- 
cy rate by (—.0057-+.00067)500= 2.52 per 
1000 juveniles, in the high subgroup. This 
represents 14.6 percent of the high sub- 
group’s delinquency, but it is only 5.9 per- 
cent of the delinquency in the city of Chicago 
overall. By contrast, according to Fleisher’s 
regression results, such an increase in income 
would reduce the delinquency rate in Chi- 
cago by 20 percent.” Further, increases in 
family income within the poorest part of the 
city would have no effect on delinquency.’ 

It is also true that reducing unemployment 
will reduce delinquency in the high subgroup 
where there is relatively little of either. The 
mean of UNEMMC in this subgroup is 3.3 
percent; reducing it to zero will reduce de- 
Jinquency by 4.75 per 1000, which is 27.5 
percent of the high subgroup’s delinquency, 
and 11.2 percent of the city’s. Even for this 
subgroup, however, the elasticity of de- 
linquency with respect to unemployment is 
.05, which is lower than any of Fleisher’s 
elasticity estimates for the Chicago com- 
munities (p. 130). 

For the low subgroup, and for the city as 
a whole, a reduction in UNEMMC has the 
effect of raising the delinquency rate, but the 
coefficients are generally not significant. 
Although his results did not show a similar 
pattern, Fleisher has suggested an explana- 
tion for it (p. 136). In the low subgroup, un- 


groups are significantly different; stratifying by FAM- 
ILY is almost the same thing as stratifying by delin- 
quency. The means of the two subgroups also differ 
significantly for all of the independent variables except 
MSCOOL. 

7 The calculations are based on the coefficients for 
MEINC2 and MEINC4 in equations (3-2) and (1-1), 
respectively. The income figure of $500 is used in order 
to facilitate comparison with Fleisher’s calculations 
(p. 134). 

§ All communities having M EINCZ2 less thao $5,000 
lie in the low subgroup. 


employment is likely to be a normal phe- 
nomenon; it probably does not represent a 
deviation of current income from normal 
income to the same extent as it does in the 
high subgroup. Children in the low sub- 
group may not view parental unemployment 
as representing a narrowing of their own 
probable future opportunities to engage in 
legitimate activity. By the time they are old 
enough to appear in the delinquency statis- 
tics, they may have come to expect their 
parents to be unemployed relatively fre- 
quently; whether or not their parents are 
actually unemployed at any given time may 
have no effect on their behavior. If this 
hypothesis is correct, it suggests that policies 
to combat unemployment will also combat 
delinquency only if they succeed in changing 
children’s expectations about the probability 
of unemployment; that is, only if they are 
successful in reducing unemployment for 
long periods. Should the low unemployment 
rate of the late 1960’s continue until the 
1970 Census, this hypothesis predicts that 
coefficients for UNEM MC will be similar in 
the two subgroups at that date. 

The results for some of the taste variables 
may have policy implications, although the 
existence of multicollinearity indicates that 
these implications should be treated as more 
in the nature of tentative suggestions. For 
example, the significance of the housing 
variables suggests that such policies as public 
housing and urban renewal may be more 
effective in fighting delinquency than policies 
designed to raise income or reduce unemploy- 
ment, to the extent that the housing policies 
are successful in reaching their goals of 
eliminating slums and reducing density.’ 
Urban renewal projects in particular usually 
aim to reduce the density of population in 
the project area; however, the coefficients of 
DENSE in (2-2) and (2-3) indicate that 
reducing population density is not likely to 


° DILAP is also significantly positively correlated 
with delinquency, which may be interpreted to mean 
that the tastes for substandard housing and delinquency 
may both be derived from some underlying phenomena. 
If this is true, then the housing policies cited may not 
generate a reduction in delinquency, unless they also 
affect these underlying phenomena. 
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reduce delinquency in the most delinquency- 
prone communities. 

MSCOOL, strictly speaking, refers to the 
schooling of adults rather than juveniles, It 
would probably be preferable to use a mea- 
sure of the schooling of the present genera- 
tion of juveniles, such as a dropout rate. 
Unfortunately, data are not available to 
calculate dropout rates by community 
within Chicago, although Fleisher’s time- 
series analysis of delinquency (1966, pp. 78- 
84) strongly indicates that the dropout rate 
is highly correlated with the delinquency 
rate. If MSCOOL is regarded as a proxy for 
the dropout rate, the regression results sug- 
gest that programs which encourage ju- 
veniles to undertake additional schooling, 
such as Operation Head Start, are more 
likely to reduce delinquency than are anti- 
poverty programs in general. 

The regression results for NWHITE, 
particularly in the subgroups, imply that, 
celeris paribus, Negroes are less likely to be 
delinquent than whites; nearly all coef- 
cients for NWHITE in Tables 2 and 3 are 
significant in Fleisher’s sense. Perhaps most 
economists, and almost certainly most lay- 
men, would find this result unlikely. The 
explanation may lie in the relationship be- 
tween NWHITE and FAMILY. Sociologists 
have noted a high incidence of instability 
among lower-class Negro families, dating 
back to the period of slavery and continuing 
until the present; some have suggested that 
this pattern of broken families tends to in- 
crease delinquency among Negroes because 
it leaves the children unsupervised while 
the mother has to work (Gist and Halbert, 
pp. 414-15). Broken families are more nor- 
mal for Negroes than whites; in the Chicago 
data, 38 percent of nonwhite children under 
18 did not live with both parents in 1960, 
compared to only 10 percent of white chil- 
dren. Since a broken family is more of a de- 
parture from community norms for a white 
family, it may be more likely to generate 


19 In Chicago, 97 percent of nonwhites are Negroes 
Kitagawa and Taeuberg (p. 246). 

u The correlation between NWHITE and FAMILY 
is extremely high in Chicago (—.94 for the full set of 74 
communities). 


socially unacceptable behavior among whites, 
including delinquency. For a given level of 
FAMILY, in other words, whites are more 
likely to be delinquent, since their usual 
pattern of life has been disrupted to a greater 
extent. The regression results are consistent 
with this hypothesis; they indicate that the 
observed higher incidence of delinquency 
emong Negroes is in fact generated by the 
higher incidence of broken families and un- 
supervised children. 


Ill. Conciusion 


In general, the regression results show a 
different pattern from that shown by 
Fleisher. Traditional sociological “taste” 
variables, such as “anomie” and “the ab- 
sence of a strong father-figure in the home” 
have significant effects on delinquency; 
economic variables appear to exert no effect, 
although the evidence for UNEMMC sug- 
gests that changes in permanent income 
may exert some effect on delinquency in the 
long run? 

This analysis has been based on only one 
of several sets of data utilized by Fleisher. 
However, as pointed out earlier, Fleisher 
regarded this data as probably the most use- 
ful for the study of delinquency (perhaps 
along with data for Chicago suburbs), for 
several reasons, such as higher variability 
of social and economic factors within cities 
than between them, and relative homogene- 
ity of the reporting agencies. Furthermore, 
in his regressions the economic variables 
generally had higher coefficients and ¢-ratios 
in the Chicago communities than in the 
other sets of data. In particular, both 
MEINC2 and UNEMMC are significant, in 
Fleisher’s sense, only in three of the eleven 
non-Chicago regressions which also include 
his measure of family structure (SPDVFM); 


8 It is perhaps worth pointing out that these results 
do not imply that antipoverty or other programs de- 
signed to raise incomes are either economically ineffi- 
cient or normatively undesirable; all the results imply 
is that such programs are not likely to generate addi- 
tional benefits to society in the form of lower delin- 
quency rates, at least in the short run. Since Fleisher 
has always been interested in the policy implications of 
his results, the lack of such benefits is worth stressing. 
(See Fleisher 1963, p. 543, and Mar. 1966, pp. 136-37.) 
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MEINC4 is significant in only one of nine. , The Economics of Delinquency. Chi- 
When combined with the results of the cago 1966, 
present analysis, these results provide no N. P. Gist and L. A. Halbert, Urban Society, 
basis for concluding that there is any “effect 4th ed. New York 1956. 
of income on delinquency.” E. M. Kitagawa and K. E. Taeuber eds., Local 
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The Effect of Income on Delinquency: Reply 


By BELTON M. FLEISHER* 


John Weicher’s comment emphasizes the 
inherent difficulty of empirical investigation 
when the underlying behavioral model is 
only vaguely specified. Not only is there lack 
of agreement on what are the important 
variables theoretically influencing delin- 
quency, but even for those variables gener- 
ally agreed on in theory, there is little we 
have to go on if we want to identify their 
observable counterparts. Thus, it is difficult 
for Weicher to make a case that conclusions 
drawn from one study “... are vitiated” 
by the results of another study which has 
simply thrown more variables into the sta- 
tistical hopper. 

I cannot help but agree with Weicher that 
the variable FA MILY has at least as good a 
claim to represent “tastes” for delinquency 
as the variable SPDVFM, which I used. 
Thus, I find the results of equation (1-2) at 
least as satisfactory a representation of the 
actual forces at work on delinquency as 
those of equation (1-1). Unfortunately, such 
a comparison is not possible in Tables 2 and 
3, as the counterparts of equation (1-2) in 
these tables are not shown. However, be- 
yond this, I find it impossible to agree with 
Weicher that his results represent an im- 
provement on my own. He introduces the 
variable FORSTK suggesting that “anomie” 
may be represented by this concept; if it is, 
then it would appear that its regression co- 


* The author is professor of economics at The Ohio 
State University. 





eficient should be positive in sign—not 
negative as in equations (1-3) and (1-4). Thus, 
one is left in the position of not knowing 
whether to reject the entire equation because 
the “anomie” variable has not been properly 
represented, or whether to accept it, chang- 
ing one’s maintained hypothesis about the 
amount of “anomie? in foreign-born or 
second-generation neighborhoods. Without 
further justification by Weicher, I find it 
impossible to draw any conclusion about the 
effects of income and unemployment on 
delinquency from the equations containing 
FORSTK, for the reason cited. 

For similar reasons, I cannot draw any 
conclusions from the regressions resulting 
from the addition of the variables added in 
equations (1-6) and (1-7). I am aware that 
incorrect specification of the delinquency 
model may have caused me to draw wrong 
inferences about underlying relationships 
and the effects of policies altering the levels 
of income and employment on juvenile 
delinquency. It was my belief when report- 
ing the results of my study that the absence 
of a well-thought-out theory of delinquency 
makes empirical work in the field difficult 
and policy prescriptions risky; I still hold 
that belief today. I do not think that adding 
new variables whose relationships to de- 
linquency and its causes are specified only 
in terms of “may” and concepts similarly 
difficult to subject to empirical test can in- 
crease our knowledge of the causes and cures 
of juvenile delinquency. 


ERRATA 


1. There are errors in the notation of Lester 2, D. Levhari and Don Patinkin, “The Role 


Telser’s discussion on page 123 of the of Money in a Simple Growth Model,” 
May 1969 Papers and Proceedings issue. this Review, Sept. 1968, 58, p. 720, Lines 11 
The three lines starting with equation (3) and 12 should read 
should read “Thus the real balance effect implicit 
(3) r—? = (AJA — Pwa in (8) is 
eee aCp/a(M/) = (1 — 3)(u + 7). 
dA The error was pointed out by Robert J. 
wa = A/(A + KE), A= PA Moreland of the Government of the Prov- 
aid ince of New Brunswick, Treasury Board, 
i Fredericton, N. B., and by J. K. Stephens 
A — a = Ada and T. G. Malliaris, University of Oklahoma. 
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The 1970 Summer Institute in Behavioral Science 
and Law will be held on the Madison campus of the 
University of Wisconsin. Graduate students in the 
social sciences and law students who have completed 
a year of legal studies are eligible for admission, For 
information on courses, write to Professor Joel B. 
Grossman, director, Summer Institute in Behavioral 
Science and Law, Social Science Building, University of 
Wisconsin, Madison, Wisconsin 53706. 


The Survey Research Center of the University of 
Michigan will hold a Summer Institute in Survey Re- 
search Techniques for the twenty-third consecutive 
year in 1970, There will be two four-week sessions: The 
first from June 30 to July 24 and the second from July 
28 to August 21. They may be taken independently 
or successively. 

The Institute is designed to meet some of the educa- 
tional and training needs of men and women engaged 
in business and governmental! research and other sta- 
tistical work, and graduate students and university 
instructors interested in quantitative research in the 
social sciences. 

For further information, write to Mrs. Betty F. 
Jennings, Senior Administrative Assistant, Office of the 
Director, Survey Research Center, The University of 
Michigan, P.O. Box 1248, Ann Arbor, Michigan 48106. 


New Journal: Soctal Theory and Practice 


This journal is intended to provide a forum for the 
expression of important and controversial social and 
political issues. The editors wish to reestablish the rele- 
vance of philosophical criticism and a philosophic over- 
view to the solution of pressing social problems. The 
journal will publish original work in social philosophy 
by authors from all relevant disciplines, including the 
humanities, the social sciences and the natural sciences, 
as well as those engaged in practical social and political 
action. Both constructive and critical work at all levels 
and on all social issues are welcome. 

A part of each issue will be devoted to a specific 
theme. The suggested themes for the first three issues 
are the following (the deadline for manuscripts is added 
in parentheses): 

1) The Relationship between Social Theory and Prac- 
tice (December 1, 1969). 

2) Class Role and Class Interest (July 1, 1970). 

3) International Economic Realities and Ideologies 
(December 1, 1970). 

All communications, manuscripts, subscriptions, 
and books for review should be sent to the Editor, 
K. T. Fann, Department of Philosophy, The Florida 
State University, Tallahassee, Florida 32306. 
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The National Science Foundation is seeking grant 
proposals for research and education in the area of 
science planning and policy. The grants which are for 
institutionwide, multidisciplinary programs are de- 
signed to: (a) meet the urgent need to understand and 
solve the many complex science policy issues which con- 
front the nation; (b) stimulate academic institutions 
to use their intellectual resources to analyze, on an 
interdisciplinary basis, important issues in science policy 
and planning; (c) meet the need for a more adequate 
supply of educated citizens and experts in this field; 
(d) bring a wider range of informed viewpoints to bear 
on international, national, state, regional, and local 
science policy issues. 

Institutions currently receiving grants under this 
program include: Harvard, Massachusetts Institute 
of Technology, University of Virginia, University of 
Illinois, State University of New York at Albany, 
Cornell, and the University of Indiana, 

These grants help to support research and special 
seminars on science planning and policy related to such 
problems as: the use of science in international affairs; 
scientific and technical manpower; environmental man- 
agement; technology and the city; nuclear energy, 
the law and international affairs; the effects of new edu- 
cational technology; effects of technology on economic 
growth; the organization of large-scale technological 
projects. 

For further information write the Office of Planning 
and Policy Studies, National Science Foundation, 
Washington, D.C. 20550, 


The Asia Foundation has provided the American 
Economic Association with a fund to be used to assist 
students and visiting scholars from Asia to attend the 
annual meeting of the American Economic Association. 
The maximum amount available to an individual appli- 
cant is $100. Inquires should be addressed to the AEA, 
629 Noyes Street, Evanston, Illinois 60201. 


The Joint Council on Economic Education, with the 
advice of the AEA Committee on Economic Education, 
is conducting a contest for multiple choice questions re- 
quiring application of economic principles to realistic 
situations. First prize is $1,000, second prize $500, 
third prize $250, and additional prizes of $25 per usable 
question submitted. Each contestant must submit at 
least five questions, which will become the property of 
the JCEE. Deadline: September 15, 1970. For further 
details, write Dr. Arthur L. Welsh, Joint Council on 
Economic Education, 1212 Avenue of the Americas, 
New York 10036. 


The Committee on International Exchange of Persons 
has recently issued the Directory of Visiting Scholars 
in the United States awarded grants under the Ful- 
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bright-Hays Act for 1969-70. The Committee also ex- 
pects to issue in March 1970 a list of foreign scholars 
available under the Fulbright-Hays program for 
appointments in American colleges and universities for 
the academic year 1970-71. The list to be issued in the 
spring will include information about scholars nominated 
by the binational Educational Commissions and Foun- 
dations abroad for Fulbright-Hays travel grants cover- 
ing costs of round-trip transportation from the home 
country to the United States, provided arrangements 
can be completed for lecturing or research appoint- 
ments with appropriate stipends at American institu- 
tions of higher learning. 

Persons interested in receiving a copy of the current 
Directory for the academic year 1969-70 or a copy of 
the forthcoming list of candidates to be issued in March 
1970 may write to: Miss Grace E. L. Haskins, Program 
Officer, Committee on International Exchange of Per- 
sons, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418 (or telephone 202-961-1648). 


Summer WSF Institute in management science and 
operations research for college professors In manage- 
ment science, operations research, applied mathe- 
matics, economics, health and hospital administration 
to be held June 15 through July 17, 1970 at the Univer- 
sity of Colorado, Boulder. Participants receive stipend 
and travel expenses. 

For further information, correspond with: Dr. Donald 
R. Plane, Co-Director, Summer Institute, Division of 
Management Science, Business Building, University of 
Colorado, Boulder, Colorado 80302, 


Stanford University will sponsor a Summer Institute 
in Urban Economics for college and university teachers 
of economics, June 28-July 25, 1970, The program is 
supported by the National Science Foundation. 

Twenty-five participants will be selected. The pur- 
poses of the Institute are to train the participants in the 
subject matter and methodology of urban economics, 
and to assist them to build courses of instruction in 
urban economics at their own institutions. For applica- 
tion forms and more information, write: Professor Henry 
M. Levin, NSF Institute in Urban Economics, School of 
Education, Stanford University, Stanford, California 
94305. 


A special summer program at Massachusetts Institute 
of Technology, August 10-21, 1970, is designed to pre- 
gent today’s urban problems and develop the economic 
methodology needed to analyze and assess both the 
problems and their solutions in the following area: 
urban renewal, discrimination, state and local public 
finance, externalities, zoning, transportation, location 
and land use, poverty, crime and pollution. For further 
information, write: Director of the Summer Session, 
E19-356, M.I.T., Cambridge, Massachsusetts 02139. 


Deaths 


Paul Homan, Resources for the Future, Washington, 
July 3, 1969, 

Donald L. Richard, department of accounting, Uni- 
versity of Kentucky, Feb. 15, 1969. 

Robert J. Tompkin, Ohio State University, Nov. 19, 
1969. 


Retitremenis 


Friedrich Baerwald, professor of economics, Fordham 
University, June 1970. 

Richard C. Creek, associate professor of economics, 
Colorado State University, June 30, 1970. 

Lewis K. Johnson, professor of administration, School 
of Commerce, Economics, and Politics, Washington and 
Lee University, June 1, 1969. 

Howard M. Teaf, Jr., professor emeritus, Haverford 
College. 

Lawrence W. Towle, Trinity College, Jan. 1970. 


Visiting Foreign Scholars 


George L. Beckford, University of the West Indies, 
Kingston, Jamaica: Food Research Institute, Stanford 
University, 1969-70. 

Pierre M. Candau, Université d’Aix-Marseille: 
Graduate School of Business Administration, Univer- 
sity of California, Los Angeles, 1969-70. 

Emil Claassen, National Center of Scientific Re- 
search: visiting professor of economics, University of 
Chicago, winter and spring 1970. 

Vassil Dimitrov, Economic Institute of Bulgarian 
Academy of Sciences: visiting professor of economics, 
Florida State University, fall 1969. 

S. Herbert Frankel, Oxford University: visiting pro- 
fessor of economics, University of Virginia, second 
semester, 1969-70. 

Seiko Higa, Kobe University of, Commerce: visiting 
assistant professor of economics, Purdue University. 

K. Jayachandran, Government of India Planning 
Commission: Graduate School of Business Administra- 
tion, University of California, Los Angeles, 1969-70. 

Murray C. Kemp: Ford Foundation research profes- 
sor of economics, University of California, Berkeley, 
1969-70. 

Kenneth A. Leslie, University of the West Indies, 
Kingston, Jamaica: Food Research Institute, Stanford 
University, 1969-70. 

William Mackenzie, McMaster University, Ontario: 
Food Research Institute, Stanford University, 1969-70. 

R. Eugene Moran, Ateneo de Manila University, The 
Philippines: Graduate School of Business Administra- 
tion, University of California, Los Angeles, 1969-70. 

Glen A. Mumey, University of Saskatchewan: visiting 
professor of finance, Purdue University, 1969-70. 

Jose R. Nacu, La Salette College, The Philippines: 
Graduate School of Business Administration, Univer- 
sity of California, Los Angeles, fall and winter, 1969-70. 

Richard S, Odingo, University College, Nairobi: Food 
Research Institute, Stanford University, until December 
1970, 

Premsyl Pergler, Czechoslovakia: visiting lecturer, 
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Graduate School of Business Administration, Univer- 
sity of California, Los Angeles, 1969-70. 

Umberto Sulpasso, University of Bari, Italy: Gradu- 
ate School of Business Administration, University of 
California, Los Angeles, 1969-70. 

Saturi Takayanagi, Chuo University, Tokyo: Gradu- 
ate School of Business Administration, University of 
California, Los Angeles, 1969-70. 

Jean-Marie Toulouse, University of Montreal: Gradu- 
ate School of Business Administration, University of 
California, Los Angeles, 1969-70. 

Malcolm C. Urquhart, Queen’s University, Kings- 
ton: University of California, Berkeley, 1969-70. 

Hartmut Wächter, University of Göttingen, Ger- 
many: Graduate School of Business Administration, 
University of California, Los Angeles, fall and winter, 
1969-70, 


Promotions 


John W. Allen: associate professor of economics, 


Texas A&M University. 

James Anderson: assistant professor of economics, 
Boston College. 

J. Fred Bateman: associate professor of business 
economics and public policy, Indiana University. 

Charles P. Blitch: professor of economics, Old Do- 
minion University, fall 1969. 

Earl W. Bracey: associate professor of business educa- 
tion, Old Dominion University, fall 1969. 

Gerald E. Breger: professor of economics, University 
of South Carolina. 

Robert J. Carlsson: associate professor of economics, 
University of South Carolina. 

Wayne Cole: associate professor, School of Business 
Administration, East Texas State University. 

B. Joe Colwell: associate professor of economics, 
University of Texas, Austin. 

Anne S. Daughtrey: professor of business education, 
Old Dominion University, fall 1969. 

Charles M. DeHority: associate professor of business 
management, Old Dominion University, fall 1969, 

Mary M. Fish: professor of economics, University of 
Alabama. 

William D. Gunther: assistant professor of economics, 
University of Alabama. 

Peter Gutmann: professor of economics, Bernard M. 
Baruch College. 

James G. Hilton: professor of economics, University 
of South Carolina. 

Yutaka Horiba: assistant professor of economics, 
Macalester College. 

Robert L. Jack: associate professor, agricultural 
economics, West Virginia University. 

James D. Knowles: assistant professor of economics, 
Dartmouth College. 

William C. Perkins: associate professor of quantita- 
tive business analysis, Indiana University. 

Donald D. Rohdy: professor of economics, Colorado 
State University. 

Walter F. Rohrs: assistant professor, Wagner College. 

Thomas J. Rothenberg: associate professor of econom- 
ics, University of California, Berkeley. 


A. Allan Schmid: professor of agricultural economics 
and resource development, Michigan State University. 

William L. Silber: associate professor of economics, 
Graduate School of Business Administration, New York 
University. 

A. M. Sinclair: professor of economics, Dalhousie 
University. 

P. A. V. B. Swamy: associate professor of economics, 
State University of New York, Buffalo, Sept. 1969. 

John F. Vallery: associate professor of economics, 
University of Alabama. 

Robert L. Winkler: associate professor of quantita- 
tive business analysis, Indiana University. 


Administrative A ppoiniments 


William M. Baird: chairman, department of econom- 
ics, The College of Wooster. 

George F. Break: chairman, department of econom- 
ics, University of California, Berkeley. 

Robert C. Burton: director, Center for Metropolitan 
Studies, Old Dominion University, fall 1969. 

Robert S. Carlson: dean, Babcock School of Business, 
Wake Forest University, fall 1969. 

Donald D. Christenson: associate dean, College of 
Business Administration and director, graduate pro- 
grams in business, Wichita State University. 

Thomas R, De Gregori: acting chairman, department 
of economics, University of Houston, 1969-70. 

Jobn F. DeVogt: chairman, department of administra- 
tion, School of Commerce, Economics, and Politics, 
Washington and Lee University, June 1969. 

Robert B. Ekelund, Jr.: director of undergraduate 
programs, department: of economics, Texas A&M Uni- 
versity. 

Gladys Ellenbogen: chairman, department of econome 
ics, Montclair State College, Sept. 1969, 

Frederick J. Glover: chief executive officer, Inter- 
national Trade Centre, Unctad/Gatt, Geneva, Switzer- 
land, 

Charles M. Hewitt: dean, junior division, Indiana 
University. 

Ole S. Johnson: dean, School of Business Administra- 
tion, Old Dominion University, summer 1969. 

Paul E. Junk: chairman, department of economics, 
University of Missouri-Columbia. 

Archie Kleingartner: associate dean and chairman, 
department of business administration, Graduate 
School of Business Administration, University of Cali- 
fornia, Los Angeles. 

J. David Lages: acting head, department of sociology 
and economics, Southwest Missouri State College. 

William McWhinney: assistant dean for planning, 
Graduate School of Business Administration, Univer- 
sity of California, Los Angeles. 

Morris L. Mayer: chairman, department of market- 
ing, College of Commerce and Business Administration, 
University of Alabama. 

Sid Mittra: associate professor, chairman, department 
of economics, Oakland University, July 1969. 

Thomas D. Moore: professor of economics, director, 
Center for Economic Education, University of Ala- 
bama. 
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Kenneth C. Nobe: professor, chairman, department 
of economics, Colorado State University, Dec. 1969, 

Jeffrey B. Nugent: acting chairman, department of 
economics, University of Southern California, Los 
Angeles, 1969-70. 

Harold C. Passer: Assistant Secretary of Commerce 
for Economic Affairs, Washington, 

Tom L. Powrie: chairman, department of economics, 
University of Alberta, 1969-70, 

William T. Reece: chairman, professor of accounting, 
Old Dominion University, fall 1969. 

John K. Ryans, University of Kentucky: assistant 
dean, Kent State University. 

John M. Scheidell: chairman, economics department, 
Florida Atlantic University, 1969-70. 

Mark B. Schupack: chairman, department of eco- 
nomics, Brown University. 

Lester Stone: assistant to the dean, School of Business 
Administration, East Texas State University. 

Ronald L. Stump: acting dean of Appalachian Center; 
acting director, Cooperative Extension Service, West 
Virginia University. 

Peter Vaill: vice chairman, department of business 
administration, Graduate School of Business Adminis- 
tration, University of California, Los Angeles. 

Michael Y. Yoshino: vice chairman, department of 
business administration, Graduate School of Business 
Administration, University of California, Los Angeles. 


New Appointments 


James G. Agee: instructor, Auburn University, 1970. 

Klaus F. Alt: research associate, department of eco- 
nomics, Iowa State University. 

Bernard E. Anderson: assistant professor of industry, 
Wharton School of Finance and Commerce, University 
of Pennsylvania. 

Lloyd C. Atkinson: assistant professor of economics, 
University of Maryland, fall 1969. 

Gary S. Becker, Columbia University: Ford Founda- 
tion visiting research professor of economics, Univer- 
sity of Chicago, 1969-70. 

John J. Cardwell: professorial lecturer, Graduate 
School of Business, University of Chicago, 1969-70. 

William J. Chambers: instructor in economics, The 
College of Wooster. 

Kenneth W. Clarkson: acting assistant professor 
of economics, University of Virginia. 

Susan Cochrane: assistant professor of economics, 
University of South Carolina, 

John E. Cooper, University of Idaho: assistant pro- 
fessor of economics, Lewis and Clark College, fall 1969. 

Edward M. Gross: associate professor of business 
management, Old Dominion University, fall 1969. 

Thomas E. Daves, University of Minnesota: research 
associate, Agency for International Development, 
Tunisia, 1970-72. 

David Denny: lecturer in economics, University of 
Maryland, fall 1969. 

Johannes A. Dockel: research associate, department 
of economics, Iowa State University. 

Steven W. Dobson: instructor of economics, Dart- 
mouth College. 


K. Wiliam Easter, University of Minnesota: associate 
professor of agricultural economics, The Ford Founda- 
tion, New Delhi. 

Wendell Edwards, North Texas State University: 
assistant professor of accounting, School of Business 
Administration, East Texas State University. 

Michael Etzel, Colorado University: assistant pro- 
fessor, University of Kentucky. 

Ruth A. Fabricant, Federal Reserve Board: senior 
research analyst, Office of Comprehensive Planning, 
New York City Department of City Planning. 

Richard J. Fleming: associate professor of business 
management, Old Dominion University, fall 1969.. 

Richard B. Freeman, Harvard University: assistant 
professor, University of Chicago, Jan. 1970. 

William P. Glade, Jr., University of Wisconsin, 
Madison: department of economics, University of 
Texas, Austin, spring 1970, 

C. Ray Gullett, Louisiana State University: assistant 


. professor of management, School of Business Adminis- 


tration, East Texas State University. 

Herbert H. Hand, The Pennsylvania State Univer- 
sity: assistant professor of business administration, 
Indiana University, Sept. 1969. 

Bennett Harrison: lecturer in economics, University 
of Maryland, fall 1969. 

George W. Hettenhouse: assistant professor of fi- 
nance, Graduate School of Business, Indiana Univer- 
sity, fall 1969. i 

Neal Higgins, University of Nebraska: assistant pro- 
fessor of economics, School of Business Administration, 
East Texas State University. 

Lanetta Holiman, North Texas State University: in- 
structor in accounting, School of Business Administra- 
tion, East Texas State University. 

Herbert A. Howard, Indiana University: assistant 
professor, Auburn University, Mar. 1969. 

Keith Johnson, University of Ilinois: assistant pro- 
fessor, University of Kentucky. 

Charles P. Jones: assistant professor of finance, 
Graduate School of Business, Indiana University, fall 
1969, 

James A. Kane: instructor, department of economics, 
University of Massachusetts. 

Harvey B. Karp: assistant professor of business 
management, Old Dominion University, fall 1969. 

Paul C. Kettler: instructor, Graduate School of 
Business, University of Chicago, 1969-70. 

Abdul G. Khan: head of programme on institutional 
management in higher education, Center for Educa- 
tional Research and Innovation, Organization for 
Economic Cooperation and Development, Paris. 

John P. Kuehn: assistant professor of agricultural 
economics, West Virginia University. 

John L. Lewis: instructor of economics, Southwest 
Missouri State College. 

R. Dean Lewis, University of Arkansas: assistant 
professor in management, School of Business Adminis- 
tration, East Texas State University. 

William V. Luckie, Jr.: instructor, accounting, Bab- 
cock School of Business, Wake Forest University, fall 
1969, 


NOTES 263 


Robert B. McBurney: instructor of economics, North 
Carolina State University. 

Parthasaradhi Mallela: assistant professor of econom- 
ics, State University of New York, Buffalo, Sept. 1969. 

David Mishkin: associate professor of finance, Ford- 
ham University. 

John F. Muth, Michigan State University: professor 
of production management, Indiana University, Sept. 
1969. 

Lonnie Nickles: assistant professor of economics, 
University of South Carolina, 

Daniel Ounjian: associate professor of economics, The 
Fletcher School of Law and Diplomacy, Tufts Univer- 
sity. 

Lewis J. Perl: assistant professor, Cornell Univer- 
sity, New York State School of Industrial and Labor 
Relations. 

Edgar A, Persons: associate professor, departments of 
agricultural economics and agricultural eaucaton, 
University of Minnesota. 

George J. Petrello, Montclair State College: associ- 
ate professor of economics and business administration, 
Wegner College. 

Joseph D. Phillips: associate professor of manage- 
ment, University of Alabama. 

Joseph M. Pincus, U.S. Department of State: pro- 
fessor of economics, Louisiana Polytechnic Institute. 

Robert Platt: assistant professor of economics, Gradu- 
ate School of Business Administration, New York 
University. 

H. Joseph Reitz, Massachusetts Institute of Tech- 
nology: assistant professor, Indiana University, Feb. 
1969. 

Karl D. Reyer: visiting professor of marketing, Bab- 
cock School of Business, Wake Forest University, fall 
1969. 

Paul N. Rosenstein-Rodan, Massachusetts Institute 
of Technology: department of economics, University 
of Texas, Austin, spring 1970. 

Cathy Russell, North Texas State University: instruc- 
tor in business education, School of Business Adminis- 
tration, East Texas State University. 

William Sartoris, Purdue University: assistant pro- 
fessor, University of Kentucky. 

Theodore P. Scheinman, West Liberty State College: 
assistant professor of economics, Lewis and Clark Col- 
lege, fall 1969. 

Leroy B. Schwarz: instructor, Graduate School of 
Business, University of Chicago, 1969-70. 

Donald Shannon, University of North Carolina: 
assistant professor, University of Kentucky. 

Caroline M. Smith: instructor of business manage- 
ment, Old Dominion University, fall 1969. 

Kevin Sontheimer, Virginia Polytechnic Institute: 
assistant professor of economics, State University of 
New York, Buffalo, Sept. 1969. 

Lynn A. Stanton: assistant professor, agricultural 
economics, West Virginia University. 

Gabriel Temkin, University of Warsaw: lecturer, de- 
partment of economics, State University af New York, 
Stony Brook, Feb. 1970. 

Richard J. Tersine: assistant professor of business 


management, Old Dominion University, fall 1969. 

James M. Utterback, Massachusetts Institute of 
Technology: assistant professor of business administra- 
tion, Indiana University, Feb. 1969. 

Earl D. Wasson: assistant professor of economics, 
Southwest Missouri State College. 

David Whitcomb: assistant professor of economics, 
Graduate School of Business Administration, New 
York University. 

Ruth Wieters, Oklahoma State University: instruc- 
tor in business education, School of Business Adminis- 
tration, East Texas State University. 

Richard H. Wood: professor of business administra- 
tion, University of Alabama. 

Camille M. Woodward, Columbus College: instruc- 
tor, Auburn University, 1969-70. 


Leaves for Special Appointments 


Ichak Adizes, Graduate School of Business Adminis- 
tration, University of California, Los Angeles: visiting 
lecturer, Hebrew University, Jerusalem, winter, spring 
and summer, 1970. 

A. James Barnes, Indiana University: special assis- 
tant to Assistant Attorney Genera], Washington, 1969- 
70. 

William F. Beazer, University of Virginia: visiting 
professor, University of East Africa, Nairobi, 1969-70. 

David A. Belsley, Boston College: fellow, Center for 
Advanced Study, Behavioral Sciences, Stanford Univer- 
sity 

Julian H. Bradsher, Oklahoma State Gee 
professor-consultant, Middle Eastern Technical Uni- 
versity, Ankara, Turkey; technical assistance program, 
Economic Cooperation and Development, Paris. 

Leland Burns, Graduate School of Business Adminis- 
tration, University of California, Los Angeles: associ- 
ate dean, School of Architecture and Urban Planning, 
University of California, Los Angeles, 1969-70. 

Lehman B. Fletcher, Iowa State University: Food 
Research Institute, Stanford; University, March—June 
1970. 

Gregory Grossman, University of California, Berke- 
ley: Center for Advanced Study, Behavioral Sciences, 
Stanford University, 1969-70, 

William T. Hogan, Fordham University: visiting 
professor of mineral economics, Pennsylvania State 
University, spring 1970. 

Allen C. Kelley, University of Wisconsin, Madison: 


Monash University, Clayton, Australia, 


Mohamad W. Khouja, Oklahoma State University: 
economic consultant, Kuwait Fund for Economic 
Development, Middle East, July 1969 to Aug. 1970. 

Arnold B. Larson, University of Hawaii: visiting 
scholar, Food Research Institute, Stanford University, 
Feb.—June 1970. 

Martin C. McGuire, University of Maryland: visiting 
research professor, York University, England, Sept. 
1969-Aug. 1970. 

E. W. Martin, Jr., University of Hawaii: visiting 
professor, Indiana University, 1969-70. 

Lee R. Martin, University of Minnesota: visiting 
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professor of agricultural economics, University of 
California, Berkeley. 

R. Bruce Ricks, Graduate School of Business Ad- 
ministration, University of California, Los Angeles: 
Director of the Office of Research and Home Finance 
and Chief Economist, Federal Home Loan Bank Board, 
Washington 1969-70. 

Lawrence X. Tarpey, University of Kentucky: dean, 
School of Business, Haile Sellassie University, Ethiopia, 
1969-71, 

Kenneth H. Thomas, University of Minnesota: de- 
partment of agricultural economics, Purdue University. 


Resignations 


Brenda S. Andress, Auburn University: Florida State 
University. 

Arthur F. Belote, Old Dominion University, fall 1969. 

Holland C. Blades, Auburn University. 

H. Marshall Booker, Old Dominion University, 
summer 1969, 

Charles N. Bryan, Auburn University. 

Whitney Chamberlain, Old Dominion University, 


summer 1969. 

Robert F. Gwinner, College of Commerce and Busi- 
ness Administration, University of Alabama: Arizona 
State University, Feb. 1, 1970. 

Harold M. Hochman, University of Virginia: The 
Urban Institute. 

Lawrence D. Jones, Indiana University, June 1969. 

John P. Lewis, Indiana University, March 1969. 

John D. Martin, Louisiana Polytechnic Institute: 
Texas Technological College. 

Donald P. Paterson, Auburn University. 

John Rowntree, York University, June 1969, 

Bikas C. Sanyal, Iowa State University; UNESCO, 
Paris. 

Howard G. Schaller, Indiana University: Bangkok, 
Thailand, July 1969. 

James A. Smith, Lewis and Clark College: University 
of Wisconsin, Sheboygan, fall 1969, 

James L. Stallings, West Virginia University: Auburn 
University. 

Charles R. Strain, Auburn University. 

Abner W. Womack, Auburn University: U.S. Depart- 
ment of Agriculture, Washington. 





EMPLOYMENT SERVICES 


NATIONAL REGISTRY FOR ECONOMISTS 


The National Registry for Economists was established in January, 1966, to provide a 
centralized nationwide clearinghouse for economists on a yeat-round basis. It is located in 
the Chicago Professional Placement Office of the Illinois State Employment Service and is 
staffed by experienced placement personnel, operating under the guidance and direction 
of Regional and National Bureau of Employment Security Professional Placement officials, 
and in cooperation with the American Economic Association. It is a free service. There 
are no registration, referral, or placement fees. Application and order forms used in the 
Registry are available upon request from the: National Registry for Economists, Profes- 
sional Placement Center, 208 South La Salle Street, Chicago, Illinois 60604. 


AMERICAN ECONOMIC ASSOCIATION 
VACANCIES AND APPLICATIONS 


The Association is glad to render service to applicants who wish to make known their 
availability for positions in the field of economics and to administrative officers of colleges 
and universities and to others who are seeking to fill vacancies. 

The officers of the Association take no responsibility for making a selection among the 
applicants or following up the results, The Secretary's office will merely afford a central 
point for clearing inquiries; and the Review will publish in this section a brief description 
of vacancies announced and of applications submitted (with necessary editorial changes). 
Since the Association has no other way of knowing whether or not this section is eet ete 
ing a real service, the Secretary would appreciate receiving notification of appointments 
made as a result of these announcements. It is optional with those submitting such an- 
nouncements to publish name and address or to use a key number. Deadlines for the four 
issues of the Review are February 1, May 1, August 1, and November 1. 

Communications should be addressed to: The Secretary, American Economic Associa- 
tion, 629 Noyes Street, Evanston, Illinois 60201. 


Vacancies 


Labor economists and/or statisticians: The mea- 
surement of the economic damages suffered by 
those who are wrongly injured or killed is a new 
area for the application of economic and statisti- 
cal knowledge and research techniques. This field 
has been pioneered successfully and Associated 
Appraisers of Earning Capacity is now providing 
this service to pecs he on a nationwide basis. 
Those in it appraise the losses and are required 


dent, Associated Appraisers of Earning Capacity, 
1303 Walnut Street, Berkeley, California, 94709. 


Economists, juntor and senior: ie hapenat ps re- 

in industrial economics, and trans- 
portation planning, and interregional economics. 
Economic model Pailding systems analysis, and 
cost-effectiveness studies. Immediate positions 


available in suburban Washington location. For 


to testify as an expert in court trials and must 
withstand hostile cross-examination. It is possible 
to engage in it as a part-time activity. Require- 
ments: (1) minimum status of associate profes- 
sor; (2) experience in research in collective bar- 

ining agreements and fringe benefit programs; 

3) location in or near a major metropolitan 
area. Openings now available in some 20 cities. 
Waiting list o in other areas. Send résumé 
and list of publications to: Philip Eden, Presi- 


personal interview, please send résumé to: Jack 
G. Faucett, Jack Faucett Associates, 8605 Cam- 
eron Street, Silver Spring, Maryland, 20910. 


lapis | finance, management, marketing, in- 
ternational business: Faculty openings for Septem- 
ber, 1969, upper level and graduate level: doc- 
torate preferred; experience in teaching and busi- 
ness. All rank levels. Salary open—competitive 
—depending on qualifications. Further informa- 


tion from and résumé to: Wilbur E. Benson, 
Dean, College of Business Administration, Uni- 
versity of on, Akron, Ohio, 44304. 


Marketing: Associate professor or assistant pro- 
fessor. Full-time career position in teaching and 
fesearch, with choice of courses in general mar- 
keting, advertising, consumer behavior, or mar- 
keting research. Development of new courses is 
encouraged in both quantitative and behavioral 
aspects. Work will be mostly with undergradu- 
ates, but there are increasing o for graduate 
teaching and for guidance of masters’ and doc- 
tors’ theses in a complete Graduate College. Sal- 
ary competitive. Summer teaching optional for 
extra salary. Funds are available for research and 
related travel. College is member of AACSB and 
has computer facilities, short-course and institute 
programs, New offices and classrooms, Commu- 
hity is excellent for family living. Send personal 
data sheet, with references, to: Professor Phillip 
McVey, Department of Marketing, University of 
Nebraska, Lincoln, Nebraska, 68508. 


Economic statistics, operations research, manage- 
ment: Three Ph.D.’s to fill the following three 
positions: (1) operations research (management 
sciences) and/or statistics and quantitative meth- 
ods; (2) management and organization theory, 
personnel management, business policy; produc- 
tion management, management systems, toterna- 
tional management. Huge M.B.A. and M.S. in C. 
and Ph.D. programs. Metropolitan location 
ideal for consulting and research. Nine hours 
teaching-—-two undergraduate courses and one 
graduate course. Assistant professor, $13,500; as- 
sociate professor, commensurate with experience 
(competitive). T.J.A.A., life, disability, and 
major medical insurance. Full tuition remission 
for children of faculty. Send résumé to: Dr. Sam 
Barone, Chairman, Department of Management 
Sciences, St. Louis University, School Com- 
merce and Finance, 3674 Lindell Boulevard, St 
Louis, Missouri, 63108. 


Economist: September, 1970. Ph.D. Strong back- 
ground in economic theory to teach at both un- 
dergraduate and graduate levels. Rank and salary 
dependent upon qualifications. Please send 
résumé to: Dr. Donald Leiffer, Chairman, De- 
partment of Economics, American University in 
Cairo, 113 Sharia Kasr El Aini, Cairo, Egypt. 


Economics: One ot more openings for Septem- 
ber, 1970, in an emerging undergraduate eco- 
nomics program. Most fields open. Appointment 
at any level but prefer Ph.D. and teaching ex- 
perience. Opportunity for interdisciplinary partic- 
ipation if desired. Twelve-hour teaching load. 
Competitive salary levels. Located 125 miles 
southwest of Minneapolis in a community of 
8,000. The College is in its third year with 
near-term enrollment of 4,000. Please send 
résumé to: Chairman, Economics Program, 
Southwest Minnesota State College, Marshall, 
Minnesota, 56258. 


Business administration: Rapidly growing branch 
of University of Alaska, offering B.B.A. in Busi- 
ness Administration, B.A. in Economics, and 
M.B.A. in Business Administration. Requires 
D.B.A. or Ph.D. in business administration or 
dissertation stage. Nine-hour teaching load, cover- 
ing graduate and undergraduate programs plus 
supervision of graduate students. Rapidly expand- 
ing program in Anchorage, the largest popula- 
tion center in state. Research opportunities, sum- 
mer teaching, plus chance to help formulate 
departmental programs and policies, Write to: 
William E. Bedsworth, Coordinator, M.B.A. Pro- 
gram, University of Alaska, Southcentral Region- 
al Center, 1820 West Northern Lights Boulevard, 
Anchorage, Alaska, 99503. 


Economics: September, 1970; PhD. required. 
Teaching assignment flexible, including range 
from elementary to advanced undergraduate 
courses and/or graduate courses. Rank and salary 
commensurate with qualifications. T.LA.A., life 
insurance, major medical, other fringe benefits. 
Please send résumé to: Dr. Charles L. Kraemer, 
Chairman, Department of Economics and Busi- 
ness Administration, Wagner College, Staten Is- 
land, New York, 10301. 


Economics: The United Nations has a continuin 
need for economists for challenging research aad 
operational posts at Headquarters, New York, in 
Geneva, Vienna, and in developing countries 
throughout the world. These posts cover the full 
field of economic specialization (econometrics, 
fiscal policy, foreign trade, finance, agriculture, 
mining, water resources, industrial management, 
development, urban ‘pianning, etc.), at all levels 
of responsibility and of varying dutation—-per- 
manent or short term. Representative of the posts 
now under recruitment are the following. ‘The 
gross salaty for these three positions ranges be- 
tween $12,380-$20,490 (£9,666.$15,118 tax 
free), exclusive of dependence and post allow- 
ances which may amount to an additional several 
thousand dollars. (1) UNCTAD, Geneva: eco- 
nometrician experienced in econometrics of pri- 
mary commodity markets and/or international 
trade. (2) UNIDO, Vienna: economist experi- 
enced in industrial development strategies, plans 
and projections as well as industrial project 
preparation and implementation. (3) Headquar- 
ters, New York: Minerals economist, preferably 
with a doctorate and five years of practical ex- 
oe in the field; fluency in French essential. 
.S, citizens interested in obtaining additional 
information about these as well as other U.N. 
employment possibilities are requested to send a 
résumé to: Office of International Organization 
Recruitment, Room 4336A (J0/IR), U.S. De- 
partment of State, Washington, D.C., 20520, 


Industry model building: The development of 
creative approaches to forecasting industrial per- 
formance. A strong background in econometrics 
is required. The position is with the Investment 
Technology Group of the Boston Company doing 


state-of-the-art research in scientific investment 
decision making. Send résumé, including salary 
requirements, to: Richard C. Katz, Boston Com- 
pany, 100 Franklin Street, Boston, Massachusetts, 
02106. Telephone 617—342-9450. 


Business administration: Rapidly expanding busi- 
ness program of a medium-size state college lo- 
cated in a residential community, offering B.A. 
in Economics and B.S. in Business Administra- 
tion in the fields of accounting, economics and 
management, has a position open at the professor 
rank, Courses to be taught include principles and 
undergraduate electives (negotiable) with possi- 
bility of teaching graduate level courses. Require- 
ments: D.B.A. or Ph.D. in business administra- 
tion and college teaching or allied experience. 
Salary is commensurate with qualifications. For 
further details, write to: Dr. Joseph M. Thorson, 
Chairman, Department of Economics and Busi- 
ness, West Chester State College, West Chester, 
Pennsylvania, 19380. Telephone 215—436-2236. 


Accounting: Rapidly expanding business program 
of a medium-size state college located in a resi- 
dential community, offering B.A. in Economics 
aod B.S. in Business Administration in the fields 
of accounting, economics and management, has a 
position open at assistant or associate professor 
Courses to be taught include principles and 
undergraduate electives (negotiable) with possi- 
bility of teaching graduate level courses. Require- 
ments: C.P.A. or master’s degree in accounting, 
and college teaching or other allied experience. 
Salary is commensurate with qualifications. For 
further details, write to: Dr. Joseph M. Thorson, 
Chairman, Department of Economics and Busi- 
ness, West Chester State College, West Chester, 
Pennsylvania, 19380. Telephone 215—43 6-2236. 
Marketing and/or Adela Rapidly expanding 
business program of a medium-size state college 
located in a residential community, offering B.A. 
in Economics and B.S. in Business Administra- 
tion in the fields of accounting, economics and 
management, has a position open at the assistant 
or associate rank. Courses to be taught include 
principles and undergraduate electives (negoti- 
able) with possibility of teaching graduate level 
courses. Requirements: Ph.D. required; would 
consider a candidate at dissertation stage. Salary 
is commensurate with qualifications. For further 
details, write to: Dr. Joseph M. Thorson, Chair- 
man, Department of Economics and Business, 
West Chester State College, West Chester, Penn- 
sylvania, 19380. Telephone 215—436-2236. 


Economics and/or finance: Rapidly expanding 
business progtam of a medium-size state college 
located in a residential community, offering B 

in Economics and B.S. in Business Administra- 
tion in the fields of accounting, economics and 
management, has a position open at the assistant 
Or associate rank. Courses to be taught include 
principles and undergraduate electives (nagon 
able) with possibility of teaching graduate level 


courses. Requi ts: Ph.D. required; would 
consider a candidate at dissertation stage. Salary 
is commensurate with qualifications. For further 
details, write to: Dr. Joseph M. Thorson, Chair- 
man, Department of Economics and Business, 
West Chester State College, West Chester, Penn- 
sylvania, 19380. Telephone 215-—436-2236. 


Economist: Senior appointment in macro- or mi- 
croeconomic theory. Person with substantial pub- 
lication record and doctoral dissertation experi- 
ence who would play active role in department's 
expansion from master’s to doctoral program. 
Opening for September, 1970. Salary open and 
competitive. State university located in Midwest. 

P364 


Economist: Full professor, associate professor, 
assistant professor or instructor. Salary $7,500- 
$13,400. Ph.D. plus teaching experience preferred 
but will consider D.B.A. Beginning September, 
1970. Prefer person with background in general 
theory, money and banking, and some quantita- 
tive ability. No publishing necessary; strong com- 
mitment to teaching mandatory. Send résumé to: 
Dr. John Creaghe, Dean, Social Science Division, 
New England College, Henniker, New Hamp- 
shire, 03242. 


Accounting: Ferris State College is looking for an 
accounting professor; rank and salary dependent 
upon experience and background of candidate. 
Salary can go to $17,000-plus with the proper 
background. This can be a very attractive position 
for a person with excellent credentials. Write or 
phone: Dr. Lowell Chapman, Head, Accounting 

epartment, Ferris State College, Big Rapids, 
Michigan, 49307. 


Management, finance, insurance, statistics: Ferris 
State College has positions available in manage- 
ment, finance, insurance, and statistics for 1970- 
71. Two positions in management with emphasis 
upon organization theory or policy or both. The £- 
hance and insurance positions involve new pro- 
rams. Appointments will be made at various 
evels, oof Sige upon education and qualifica- 
tions. Ph.D. or DBA plus experience desirable. 
Will consider applicants near the degree. Stress is 
on teaching. A new Bureau of Business Services 
will begin operating in June, 1970. The School of 
Business will move into a new building in March, 
1970. The appointee will have an opportunity of 
engaging in the activities of the Bureau. Ad 
applications to: Dr. Alex S. Pomnichowski, 
Chairman, Department of Business Administra- 
tion, Ferris State College, Big Rapids, Michigan, 
49307. 


Business administration: Small Gulf Coast four- 
year liberal arts college has vacancy for man to 
offer courses in marketing, corporation finance, 
Management, production, investments. Beginning 
September 1, 1970. Doctorate preferred. Salary 
negotiable, depending on qualifications. Write to: 


Samuel M. Betty, Acting Chairman, Commerce 
Department, Spring Hil College, Mobile, Ala- 
bama, 36608. 


Management: Ph.D. in economics or D.B.A. (or 
candidates who are close to attaining one or the 
other of these degrees) sought for fall, 1970, to 
teach in three-year-old, rapidly growing Master 
of Business Administration Program, as well as 
at the undergraduate level in business administra- 
tion, Salary and fringe benefits fully competitive 
with other institutions; rank depenils upon expe- 
rience. For further information, make applica- 
tion to: W. P. Carton, Director, Master of Busi- 
ness Administration Program, Loyola College, 
4501 North Charles Street, Baltimore, Maryland, 
21210. Telephone: 301—-435-2500. 


Marketing; Ph.D. in economics or D.B.A. (or 
candidates who are close to attaining one or the 
other of these degrees) sought for fall, 1970, to 
teach in three-year-old, rapidly growing Master of 
Business Administration Pro as well as at 
the undergraduate level in business administra- 
tion. Salary and fringe benefits fully competitive 
with other institutions; rank depends upon experi- 
ence. For further information, make application 
to: W. P. Carton, Director, Master of Business 
Administration Program, Loyola College, 4501 
North Charles Street, Baltimore, Maryland, 
21210. Telephone: 301—435-2500. 


Statistics, quantitative methods in business: Ph.D. 
in economics or D.B.A. (or candidates who are 
close to attaining one or the other of these de- 
grees) sought for fall, 1970, to teach in three- 
year-old, rapidly growing Master of Business Ad- 
ministration Program. Salary and fringe benefits 
fully competitive with other institutions; rank de- 
pends upon experience. For further information, 
make application to: W. P. Carton, Director, 
Master of Business Administration Program, 
Loyola College, 4501 North Charles Street, Balti- 
more, Maryland, 21210. Telephone: 301—435- 
2500. 


Economist: Position as assistant professor in ex- 
panding economics department beginning fall, 
1970. Ph.D. required; fields other than interna- 
tional, development, thought and public finance. 
Salary $11,000 and up for academic year. TIAA. 
Located in vacation/sports area of upper Midwest. 
Please send résumé to: Chairman, Department of 
Economics, Northern Michigan University, Mar- 
quette, Michigan, 49855. 


Economists: The Indian Institute of Technology/ 
Kanpur, Kanpur, U.P., India, has openings for 
all ranks from lecturer to professor. Preference 
given to candidates capable of doing analytical 
work; proficiency in use of quantitative tech- 
niques, having strong background in mathematics- 
statistics; Ph.D., strong academic career; ability 
to do creative research. IIT/K is assisted by the 
U.S. government and ten leading U.S. educational 
institutions. Benefits include transportation to 


India. Airmail applictons stating academic ref- 
erences to: Professor K. K. Singh, Chairman, 

ent of ‘Humanities and Social Sciences, 
Indian Institute of Technology/Kanpur, IIT Post 
Office, Kanpur, U.P., India. 


Economic theory, statistics, finance: Openings for 
full and associate professors, Requirements are 
Ph.D., D.B.A., or M.B.A. with course work com- 
pleted for doctorate and college teaching, business, 
or government experience. Publications desirable 
but not essential. tange depending on edu- 
cation and other qualifications; nine months with 
summer session optional; annual increments; high 
fringe benefits; excellent possibilities for advance- 
ment. A Catholic Liberal Arts College with a Di- 
vision of Business, located in pleasant suburban 
surroundings in up-state New York. Send résumé 
to: Chairman, Business Division, Siena College, 
Loudonville, New Yotk, 12211. 


Economist: Department chairman for fall, 1970. 
Private midwestern college has opening for a man 
with Ph.D. in economics. Rank and salary o 
according to education and experience, Should be 
capable of directing a ten-man department plus 
graduate teaching. Please submit complete résu- 
mé to: Dean William J. Hoben, School of Busi- 
ness Administration, University of Dayton, Day- 
ton, Ohio, 45409. 


Economists: Several permanent positions in pri- 
vate midwestern university, starting fall, 1970. 
Rank and salary open according to education and 
experience; teaching experience, research experi- 
ence, and publications regarded as especially valu- 
able. Please submit complete résumé to: Dean Wil- 
liam J. Hoben, School of Business Administration, 
University of Dayton, Dayton, Ohio, 45409. 


Economists: New York State has openings in vari- 
ous departments for general economists and econ- 
omists with specialization in labor, business, tax- 
ation, and transportation economics. Starting sala- 
ries $12,585 or $15,590, depending on education 
and experience. Write: N.Y.S. Department of 
Civil Service, R-876A, Albany, New York, 12226. 


Chairman, department of business administration: 
Morehead State University is seeking a depart- 
ment chairman for business administration, July 
1 or ieee 1, 1970. The Department of Busi- 
ness Administration has the following undergrad- 
uate programs: accounting, finance, marketing, 
Management, and data processing. An MBA. 
program is presently under study. The appointee 
will have a small teaching load in addition to his 
duties as department chairman. A doctorate in 
business administration (Ph.D. or D.B.A.) is 
preferred but a doctorate in education will be con- 
sidered. The salary range is between $16,500 to 
$17,500, depending on erience and qualifica- 
tions. Send a résumé to: Me Alex D. Conyers 
Chairman of the Screening Committee, School of 
Applied Sciences and Technology, Morehead State 
University, Morehead, Kentucky, 40351. 


Computer sciences, statistics: Ph.D. or near-Ph.D. 
desired. Doctoral preliminaries minimum re- 
quirement. Rank and salary open for negotiation. 
Send personal data sheet to: Professor James E. 
Jensen, Chairman, Department of Economics and 
Business, Wisconsin State University, Stevens 
Point, Wisconsin, 54481. 


Structure of industry, business and government: 
Ph.D. or near-Ph.D. desired. Doctoral proun 
naties minimum requirement. Rank and salary 
open for negotiation. Send personal data sheet to: 
Professor James E. Jensen, Chairman, Department 
of Economics and Business, Wisconsin State Uni- 
versity, Stevens Point, Wisconsin, 54481. 


Marketing or accounting: Ph.D. or near-Ph.D. 
preferred; M.S. minimum. Rank, salary open for 
negotiation. Send personal data sheet to: Profes- 
sor James E. Jensen, Chairman, Department of 
Economics and Business, Wisconsin State Univer- 
sity, Stevens Point, Wisconsin, 54481. 


Quantitative economist (management science): 
Growing, high-quality graduate program in in- 
dustrial administration and operations research 
has opening for young economist with good train- 
ing in mathematics, management science, and 
computer modelling. Ph.D, required. Send résu- 
mé to: Alfred I. Thimm, Director, Industrial 
Administration, Industrial Administration Insti- 
tute, Union College, Schenectady, New York, 
12308. 


Mathematical economics, econometrics, microeco- 
nomic theory: positions are available. Ap- 
plicants must have Ph.D. by September, 1970. 
Appointments will be made at the of assis- 
tant or associate professor within a salary range of 
$10,500 to $13,700, depending upon teaching ex- 
perience and qualifications. Send application to: 
William C. Hoekendorf, Chairman, Department 
of Economics, Eastern Washington State College, 
Cheney, Washington, 99004. 


Administration: Dean of School of Business and 
Economics. Evidence of scholarly achievement 


such as a doctorate is required in business or eco- 
nomics, preferably with background io both fields 
and administrative experience in the combination 
of fields, Should be eligible for rank of professor. 
Salary range from $19,404 to $23,604. Beginning 
jay 1-September 1, 1970. Inquire: Milton Dob- 
in, Vice President for Academic Affairs, Hum- 
boldt State College, Arcata, California, 95521. 


Economists: Seeking either a single economist or 
proup of economists who are experienced in sys- 
tems analysis in order to build a computerized 
pS ram of trading commodities. The sa is 

‘gh and there are additional bonus considera- 
tions. Kindly submit your résumé to: Marvin 
Friedman, Room 736, 60 East 42nd Street, New 
York, New York, 10017. 


Dean; Appalachian State University announces 
plans to establish a College of Business on July 1, 
1970. The University is a Pe of the system of 
public higher education of the state of North 
Carolina. It offers the B.A., B.B.A., M.A., and 
MLS. degrees. It has 6,833 students. Of these, 911 
are undergraduate majors in business and 48 are 
graduate majors in business. At the present time 
a search is being conducted for a person to serve 
as dean of this College. Nominations or applica- 
tions should be addressed to: Dr. Paul Sanders, 
Provost, Appalachian State University, Boone, 
North Carolina, 28607. 


Economists: Many openings during the year, call- 
ing for all specialties and all levels, instructor to 
department chairman. Senior positions for facul 
with high pom standing and long experi- 
ence. Candidates provided broad visibility, yet 
confidentiality protected through referral only to 
positions which match candidate’s qualifications. 
Salaries competitive. Ph.D. with teaching experi- 
ence preferred. Free service provided by nonprofit 
Organization serving over 300 liberal arts colle 
and universities throughout the U.S. Write fot 
one-page registration form and er informa- 
tion to: Cooperative College Registry, 1 Dupont 
Circle, N.W., Washington, D.C., 20036. 


_ Economists Available for Positions 
Italics indicate fields of specialization 


Economic theory, monetary and fiscal theory and 
policy, international economics, mathematics for 
economists, history of economic thought, compar- 
ative economic systems: Man, 27; A.B., A.M. 
from major universities with total of 60-plus 
semester units of graduate study as of September. 
Two years of experience teaching principles. De- 
sires position in 4-year liberal arts college within 
commuting distance of major university for fur- 
ther work toward Ph.D. in economics; further 
study will include quantitative methods, statis- 
tics, econometrics, advanced mathematics. E1967 


International development, economic history, mi- 
croeconomic theory, industry and government, 


economic policy: Man, 26, married; B.A., M.A. 
PhD, candidate at leading New England univer- 
sity. Background includes 14 different college 
courses taught, experience in course develop- 
ment, d ental organization and faculty-stu- 
dent-administration relations. Presently depart- 
ment chairman at small liberal arts college. Pre- 
fers teaching position with graduate program in 
New England or Middle Atlantic States area. 
E1988 


Urban economics, U.S. and foreign economic de- 
velopment, housing market: Mao; AB, M.S. 
Thirty-eight years of high-level practical experi- 
ence; widely traveled; knowledge of Spanish and 


Italian. Current security clearance. Fully- 
equipped poe office in Washington, D.C. 
Available tor a limited number of additional as- 
signments on a contract, retainer, or per diem 
basis. Brochure on request. E1994 


Micro, development, international principles, his- 
tory of economic thought: Man; B.Sc. (Econ.), 
Hons., London, Experienced teacher and research 
worker. Author; free lancer. Recent work at re- 
search institute, London. Available immediately. 
Syed Ahmad Ali, Guzri, Patna 8, India. 


Economic thought, labor problems and law, col- 
lective bargaining, principles: Man; Ph.D., east- 
ern university. Extensive teaching experience; ex- 
cellent references; book in process. Seeks posi- 
tion in Middle Atlantic States area, E1995 


Principles of economics, micro, welfare, bistory 
of economic thought: Man, 30; Ph.D. Five years 
of university teaching. Seeks teaching position 
with opportunities for research in southeastern 
U.S. Available in June or September, es 
1998 


Micro- and macroeconomic theory, statistics, 
econometrics, business conditions analysis, indus- 
trial organization: Man, 25, married; B.A., Ph.D. 
candidate with all course work and preliminary 
examinations completed. Presently devoting full 
time to dissertation under Woodrow Wilson 
Dissertation Fellowship; expect completion by 
summer, 1970. Desires teaching position in 
Midwest. Available in September, 1970. E2008 


Economic development, Latin-American economic 
problems, agricultural development, micro- and 
macroeconomic theory, marketing, principles: 
Mao, married; Ph.D., Harvard. Extensive ex- 
perience teaching, research, and consultant. Nu- 
merous publications, including book. Now profes- 
sor at small eastern college. Wishes to relocate 
in position involving teaching, research, and/or 
consulting. Available in June or September, 
1970, E2011 


International economics and administration, plan- 
ning and fe evaluation, finance, Latin-Amer- 
ican development: Man, 39, married; Ph.D. Gov- 
ernment, business, and university research and 
teaching experience in U.S. and Latin America, 
including grants. Currently in second year as 
Fulbright-Hays Professor in Mexico, research 
and teaching, Seeks position with tenure in uni- 
versity teaching, research, and possibly adminis- 
tration. Available after June, 1970. E2012 


Price theory, mathematical economics, macroeco- 
nomics, computer application in economics, mar- 
ket structure, agricultural economics, interna- 
Jional economics, economic development; Man, 
35, married, Indian national; M.S., Ph.D., U.S. 
state university, recent Ph.D in agricultural eco- 
nomics. Three years of college teaching experi- 
ence; three years of research in university. Current 


recipient of a national foundation grant; modest 
publications. At present an assistant professor of 
economics in a U.S. state college; wishes change 
for location improvement. Desires teaching and 
research at college or university. Prefers in or near 
Washington, D.C.-Baltimore metropolitan area 
but will consider other offers. Will consider gov- 
ernment position or position in international or- 
ganizations. Résumé furnished upon request. Avail- 
able in June, 1970. E2013 


Economic theory, international economics, 
growth and development, price theory, agricul- 
tural policy, African economics: Man, 31, mar- 
ried; B.A., Cornell, M.B.A., Wharton, Ph.D., 
Oxford, England (economics). Four yearss of 
teaching al nee five years of research experi- 
ence, including two in Central Africa; in interna- 
tional control of trade, subsistence agriculture 
and national marketing boards. Desires research 
and/or teaching position located in North or 
West Coast of U.S. or Canada, Available in Au- 
gust, 1970. E2021 


Principles of economics. Man, 44, married; 

A., all course work completed for Ph.D. Eight 
years of college teaching experience, both gradu- 
ate aod undergraduate classes; several years of 
business experience, Publication and research ex- 
perience. Special interest in heading a principles 
program. Available in January, 1970. E2031 


Micro- and macroeconomics, money ana banking, 
international economics: Man, 47; B.A, M.A, 
Ph.D. Experience includes five years of teaching 
and chairman of department; directing and con- 
ducting research; Federal Reserve Board staff; 
and management consultant to banks. Publica- 
tions. Current position very satisfactory (tenure 
and full professor) but wishes to relocate. De- 
sires teaching position. Would consider chair- 
manship. Available in September, 1970. E2033 


Principles, theory, Bistory of economic thought, 
money and banking, American economic bistory: 
Man, 42, married; Ph.D. Fifteen years of ack 
ing experience; administrative experience, includ- 
ing department chairmanship; some publications. 
Desires position in business, teaching, or re- 
search. E2034 


Natural resource economics, price analysis, cost- 
benefit analysis, public fnance, public policy, ag- 
ricultural economics, quantitative methodology: 
Man, early 40's, married; Ph.D. Six years of ex- 
perience at assistant and associate professor lev- 
els, currently head of a price analysis division in 
the federal government. Desires teaching, re- 
search, and/or extension position including ad- 
ministration in a non-urban area of northern 
United States or Canada. Available on reasonable 
notice. E2036 


Micro- and macroeconomics, demography: Man, 
33, married, Pakistani; B.A., M.A. Six years of 
research experience, mostly in the field of demog- 


phy Modest publications and list of work as- 
sisted. Excellent references; an intended immi- 
grant to the U.S. (immigrant visa approval has 
already been obtained). Desires assistant’s posi- 
tion in teaching/research either on temporary or 
permanent status in any kind of organization. 
Available on two months’ notice, Résumé on re- 
quest. E2038 


Management science, capital budgeting, accounting 
microeconomics: Man, 42, married; B.S. (engi- 
neering), C.P.A., M.S., Ph.D. (business and eco- 
nomics) expected dissertation completion 1970. 
Eleven years of part-time and some full-time 
teaching of quantitative economic and manage- 
ment science courses with twenty-two years of in- 
dustrial and business experience. Recent five 
years as head of operations research, Desires 
teaching and/or administrative position in indus- 
trial management science function. Prefers mid- 
west or western location. E2043 


Theory and practical statistics, transport, interna- 
tional trade, public finance: Woman, 29; Ph.D., 
Indian national. Head of Economics Department 
for a degree college; five years of teaching ex- 
perience. Desires a position with a progressive 
institution. Available for an interview. E2046 


Cooperative marketing of agricultural produce, 
international trade, international aid, rural devel- 
opment: Man, 30; Ph.D., Indian national. Field 
officer for the United Nations development pro- 
ram in India. Formulated development projects 
or economic and social development of rural 
and urban areas. Seeks position anywhere in the 
U.S. or anywhere in the world. E2047 


Econometrics, mathematical economics, economic 
theory, economic development and growth, re- 
gional and international economics: Man, 36, 
married; M.S., Ph.D. (economics, statistics). Ex- 
perience in graduate and undergraduate teaching. 
Publications, Desires relocation to a teaching 
and/or research position. E2050 


Labor economics, trade unionism, industrial rela- 
tions, collective bargaining: Man, 35; M.A, 
Ph.D. Nine and a half years of university teach- 
ing experience. R experience and pub- 
lished research papers. Desires any position in 


teaching or research on fulltime basis; contract 
job. E2051 
Economic problems of underdeveloped areas, in- 
ternational economics, labor economics, micro- 


economics, input-output analysis: Man, 42, single; 
doctor of economics, Geneva University. Seven 
years of experience in teaching and economic re- 
search in Europe and Canada; publications in En- 
glish and French. Seeks teaching or research po- 
sition in U.S. E2054 


Public economic policy, introductory economics, 
fnance: Man, 61; Ph.D. (economics, political 
science, law), Wisconsin. Retiring from thirty- 


two years of federal executive and legislative 
service, largely in policy research; economist in 
top grades since 1945. Early favorable experi- 
ence in undergraduate and graduate teaching 
(Wisconsin, Texas, Cincinnati) reinforced by 
staff nature and public communication orienta- 
tion of principal federal responsibilities. Inter- 
ested in limited teaching schedule, seminar pref- 
erably included, or public policy research in 
Washington area; also in single-term faculty ap- 
pointments and campus-based Indian reservation 
development programs elsewhere in U.S. Avail- 
able in January, 1971. Roderick H. Riley, 7021 
Richard Drive, Bethesda, Maryland, 20034. 


Accounting, finance, management: Man, 36, mar- 
ried; M.B.A., C.P.A., Ph.D. Experiences include 
seven years of teaching accounting and manage- 
ment, eight years of public, industrial, and gov- 
ernment accounting. Some publications and EDP 
background. Interested in research and publica- 
tions with teaching. Available in September, 
1970. E2056 


Economics of developing regions: Man, 46, mar- 
ried; B.S., advanced degree dissertation in devel- 
Oping country economics in progress. Papers on 
population growth in developing country and on 
international finance subjects published. Twenty- 
two years of extensive experience in senior 
finance position in national transport, eight of 
which as officer in charge. Five years as manage- 
ment auditor and project activity evaluator on 
financial and economic analyses of national de- 
velopment projects financed by U.S. governmet 
agency in fourteen countries. Proven diagnostic 

ility. Excellent references. Unusual experience 
overseas. Seeks position offering creative chal- 
lenge. E2058 


Macro- and microeconomic theory, economic de- 
velopment, international trade, statistics: Man, 
married; Ph.D. Six years of teaching experience 
experience in dissertation supervision; publica- 
tions. Available in Septmeber, 1970. E2061 


Economic history, microeconomics, history of 
economic thought, labor economics: Man, 26, 
single; A.B., M.A., Ph.D. dissertation in prog- 
ress to be completed by fall, 1970. Four years of 
teaching experience; fellowships; some publica- 
tions, Desires teaching position in U.S, or Can- 
ada. Available in fall, 1970. E2063 


Principles, money and banking, theory: Man, 33, 
married; B.A., M.A., 33 graduate units towards 
Ph.D. Woodrow Wilson Fellow. Two years as 
teaching assistant; two years of lecturing at a 
four-year liberal arts college in Canada; four and 
one-half years in economic research and practical 
banking with a large commercial bank. Desires 
to return to teaching. Seeking position at a ju- 
nior college or liberal arts college within com- 
muting distance of a university with a Ph.D. 
program in economics. E2066 


Macro- and microeconomics, regional economics, 
natural resource and land economics: Man, 34, 
married; B.A. (English), Master of Forestry, 
Ph.D. dissertation in progress. One year govern- 
ment research; two years of part-time teaching. 
Desires teaching position. Résumé furnished on 
request. Available in June, 1970. E2067 


Urban and regional economics, statistics, econo- 
metrics, buman resources, medical economics, 
ganii finance, micro- and macroeconomic theory: 

, 30, married, U.S. permanent resident; 
M.A., Ph.D. dissertation in progress and degree 

ected soon, Variety of awards and fellow- 
ships. Four years of quantitative and industrial 
research experience in foreign countries and the 
U.S., in government and nonprofit organizations. 
Teaching experiences in statistics and economics. 
Publications, including academic journal articles; 
input-output, economic base studies for a major 
U.S. standard metropolitan area; demographic 
and transportation projections. Desires a univer- 
sity teaching position with research opportunity 
of a aal position in nonprofit organization, 
private firm, or government in the shove nen. 
tioned areas requiring quantitative background. 
Will relocate. Résumé furnished upon request. 
Available immediately. E2068 


International trade and finance, economic theory 
and thought, economic development, Western 
and Soviet-type economic systems, money, labor: 
Man, 54; Ph.D. Ford Foundation research fel- 
lowship; publications (one book). Now on a 
state university faculty. Desires a teaching posi 
tion with a progressive institution. Available in 
September, 1970. E2069 


Accounting, business administration, business 
law: Man, 55; C.P.A., lawyer, LL.M., Ph.D. De- 
sires teaching-administrative position. Substantial 
teaching, government, and iness experience. 
Résumé on request. E2071 


Macro- and microtheory, international trade and 
development, quantitative methods: Man, 28, 
married, European (permanent resident); B.A., 
M.A., Ph.D. candidate, dissertation in progress. 
Speaks English, French, Italian, and some Span- 
ish and Arabic. Seeking administrative, research 
and/or consulting position. Résumé available 
upon request. Available in July, 1970. E2072 


Mathematics for economists, microeconomics, 
macroeconomics, comparative economic systems: 
Man, 35; Ph.D. More than six years of univer- 
sity teaching experience; publications. Seeks 
teaching post or research fellowship, Available 
in Sep E2074 


Macro- and microtheory, regional development, 
operations research, simulation models, philoso- 
phy of science: Man, 42; Ph.D., Stanford. Fif- 
teen years of teaching, research, and administra- 
tive experience. Excellent teaching record; puoi 
cations, Four years as study director of large- 


er, 1970. 


scale research projects. Wishes to return to aca- 
demics. Seeks senior teaching/research position 
or deanship/chairmanship with some teaching. 
Excellent rapport with students and faculty. Pre- 


fers western states. E2077 
Finance, management science, planning: 
Married; undergraduate degree in chemistry 


mathematics; Ph.D. (business administration). 
Extensive diversified teaching; business experi- 
ence as business manager, p ing agent, and 
consultant; currently professor and chairman o 
business division. Desires teaching and/or ad- 
ministrative position at undergraduate or gradu- 
ate level; also interested in corporate planning 
and management development. E2080 


Economic development, economic history, money 
ang igs international economics, bam of 
thought: oman, 39, separated: B.S., M.A., all 
requirements for Ph.D. completed except disserta- 
tion. Experience in university teaching and re- 
search. Fulbright and other awards. No strong 
geographical preference. Available for teaching 
and research in fall, 1970. E2084 


Money and banking, international economics, 
labor problems, economic problems of Latin 
America, economic | goal ad Man, U.S. citizen; 
Ph.D. Ten years of teaching experience in eco- 
nomics on college level. Will relocate in the 
U.S. or overseas. Available in summer or Sep- 
tember, 1970. E2085 


Economic problems of developing countries, pop- 
#laiion problems, economic development and 
panving, fiscal ROT Man, 25, single; B.Sc., 

A., M.A. Good references; an intended immi- 
grant to the U.S. (already received approved De- 
partment of Labor certification). Desires assis- 
tant’s or any other position in teaching or re- 
search either on temporary or permanent basis in 
any school, college, research institution, or any 
other kind of organization anywhere in the U.S. 
with or without opportunities toward Ph.D. 
(Migration possible only with a job or research 
offer.) Available at a month’s notice. E2092 


Economic theory, statistics and decision theory, 
forecasting, finance: Man, 46; Ph.D. Nine years 
of teaching experience plus business experience; 
present position associate professor at large mid- 
western university. Available in summer or fall, 
1970, B2093 


Manpower management, industrial relations, per- 
sonnel administration, organization theory: Man, 
28; two master’s degrees (manpower planning 
and public administration), Ph.D. (industrial re- 
lations), University of Minnesota. Seven years of 
r and teaching experience. Seeking re- 
search and/or teaching position. Available in 
September, 1970. E2095 


Manpower economics, collective bargaining, re- 
gtonal-urban development economics, micro- and 


macrotheory, money and banking, principles: 
Man, 28, single; B.A., M.S., plus tweaty semes- 
ter hours, all from recognized schools, presently 
enrolled in Ph.D. program. Liberal arts orienta- 
tion, Four years of full-time college and univer- 
sity teaching experience. Some admistrative ex- 
perience. Desires teaching position or position in 
government agency. Résumé upon request. Avail- 
able in September, 1970. E2096 


Macro- and microeconomics, public policy, phi- 
losophy of economics, managerial economics, eco- 
nomic bistory, general economics: Man, 30, mar- 
ried; B.S., M.S. plus forty-five. Four years of col- 
lege teaching; National Science Foundation fel- 
low; currently assistant professor in large four- 
year college in New York State; former chair- 
man of business administration and economics; 
toterested in natural resource economics and 
ublic policy. Seeks teaching position in two- or 
our-year college in Denver or Pacific Northwest. 
Desires change for location improvement. Avail- 
able in June or September, 1970. E2097 


International trade and finance, economics of de- 
veloping countries, economic planning, micro- 

macroeconomics, economic systems, princi- 
ples of economics: Man, 40, naturalized Cana- 
dian; Ph.D. Ten years of university teaching and 
consulting experience; currently chairman of a 
ten-m department. Some publications. De- 
sires relocation. E2098 


Urban and regional economics, economic growth 
and development, air transportation: Man, 34, 
married; M.B.A. in economics (statistics minor), 
University of Chicago, with academic honors. 
Ten years of professional experience in economic 
planning and research projects with travel orga- 
nization (economic analyst), regional planning 
commission {research associate), and consulting 
firms (senior economist and director of economic 
research). Desires overseas position in Far East, 
Europe, or East Africa with international organi- 
zation or private firm. Numerous project reports 
available on request. E2102 


Public and corporation finance, international 
trade, business law, taxation, national account- 
ing: Man, 29, married, Portuguese; graduate 
courses in economics, from the University of Lis- 
bon. Research fellow and assistant since 1964 at 
the same university. Substantial publications. 
Seeks American organizations interested in con- 
sulting and/or representation in Portugal. E2103 


Public control, economic development, corporate 
and long-range planning, macroeconomics, busi- 
ness organization and management: Man, 60; 
B.S., M.S., Ph.D. Teaching experience at two Big 
Ten universities. Career as an economist; federal 
government policy official; corporate planning 
executive. Available in early 1971 for adminisrta- 
tion or teaching in college or university. E2104 


Economic theory, money and banking, government 
and business, management, finance: Man, 57; 
A.B., AM., University of Pennsylvania, Ph.D., 
New York University. Extensive college teaching 
and administrative experience as department chair- 
man and director of a school of business adminis- 
tration. Some modest publications. Presently 
teaching in Midwest but would like to relocate in 
South. Prefers chairmanship of department where 
teaching duties expected but am interested in any 
challenging building job, Complete résumé on re- 
quest. E2105 


International economics, economic development, 
economic theory: Man, 48; M.B.A., M.A. Ph.D, 
University of Chicago. Phi Beta Kappa; fellow, 
London School of Economics, 1962-64. Consider- 
able experience in academic, government, and re- 
search activities, Numerous publications, includ- 
ing book, journal articles, review, reports, etc. 
Professionally abreast of developments, including 
mathernatical and statistical techniques. Active re- 
search interests. Nonprofessional interests include 
music, art, other activities. Visiting scholar, 
Brookings Institution, 1967. Fluent in Spanish. 
Seeks high-level, intellectually progressive place- 
ment. E2106 


International economics, micro-macro theory, eco- 
nomic development, comparative systems: Man, 
29, married; Ph.D., University of California, 
Berkeley. Teaching and research since 1967. Five 
recent publications in international trade and de- 
velopment. Research interest in input-output tech- 
niques and regional economics. Desires teaching 
and/or rh position. Available in September, 
1970. E2107 


General resource economics, economics A 
recreation, general forest economics: , 29, 
U.S. citizen; Ph.D., 1968. Publications. Presently 
employed in natural resource economics research 
for a foreign government. Seeks position in teach- 
ing and/or research. E2108 


Comparative systems, public finance, international 
economics, economic aevelopment: Man, married; 
B.S., M.A., Ph.D. Five years of college teaching; 
one year in private industry; consulting experi- 
ence. Publications. Currently at southern state 
university. Desires teaching position with oppor- 
tunity for research. Available in June or Septem- 
ber, 1970. E2109 


Economic development, microeconomics, econo- 
mies of Africa, statistics: Man, 36, married; B.A., 
Ph.D. from leading university. Ten years of re- 
search and teaching at graduate and balls dood 
ate levels. Currently asociate professor of eco- 
nomics at large eastern university. Desires to leave 
academic life and enter antipoverty work with so- 
cial service agency, government (preferable local 
or state), or corporation with a social action pro- 
gram. Not interested in analysis unrelated to prac- 
tical impact of program. E2110 


International economics, agricultural development, 
industry: Man, 37, married; B.A., U.C.L.A,, plus 
year and a half graduate work. Has several lan- 

ages. Hight years of diversified experience in 

S. and overseas, including positions involving 
public relations; now supervising research on in- 
dustrial location and evaluation. Résumé furnished 
upon request. Desires position with private firm; 
will relocate. E2111 


International economics, macro- and microeconom- 
ics, money and banking, public finance, princi- 
ples of economics, labor economics, business or- 
ganization: Man, 27, married; B.S., M.A., Uni- 
versity of Nebraska, two years of additional grad- 
uate work, University of New Mexico, One year 
of teaching experience. Publications in the eld 
of state and local finance. Desires teaching in lib- 
eral arts college. Available in July, 1970. E2112 


Economics, marketing: Man, 33, married; B.A., 
B.S., M.A., currently working on Ph.D. disserta- 
tion. Six years of teaching experience; three years 
of research experience in natural resource eco- 
nomics and marketing. Several publications, In- 
terested in research, consulting, or administrative 
position with university, government, or private 
firm. Prefers Middle Atlantic and Southeastern 
States. E2113 


Latin American affairs, urban and regional de- 
velopment planning, regional analysis, political 
and institutional sociology of development: Man, 
42, married; Ph.D. expected in June, 1970. Four 
years as adviser in regional development in Latin 
America. Teaching experience. Publications. De- 
sires teaching a research position. Prefers 
Rocky Mountain, East or West Coast U.S. or 
Canada. B2114 


Development planning, transport programming, 
project analysis and evaluation, development 

nance: Man, 56; U.S. citizen; only thesis incom- 
plete for Ph.D. Over twenty years of experience 
in international organizations and private con- 
sulting, involving advisory, operational, and teach- 
ing experience in above fields in Far East, Latin 
America, and Eastem Africa. Fluent Spanish, 
good Portuguese and German, some French. Seeks 
economic consulting, possibly combined with part- 
time teaching, on problems of economic develop- 
ment planning, project preparation and evalua- 
tion, and cial implementation in less devel- 
oped countries. Prefers location in Washington or 
San Francisco areas; in Mexico, Central America, 
or Puerto Rico; or in Western Europe. E2115 


Public fimance, micro- and macroeconomics: Man, 
34, married; Ph.D. Six years of teaching and re- 
search experience. Some publications. Desires 
teaching position with opportunity and facilities 
for research in the area of public finance, particu- 
larly state and local finance. Available in July, 
1970. E2116 


Comparative economic systems, economics of the 
Soviet Union, micro- and macroeconomics, labor 
economics, history of economic thought: Man, 44, 
married; Ph.D., with honors. Fourteen years of 
teaching experience; presently associate professor 
and chairman of economics department. Seeks 
academic position with chance to combine teach- 
ing aod research. Available in September, 1970. 
E2117 


Development, international economics, regional 
economics, micro and macro: Man; U.S. citizen; 
Ph.D. Currently associate professor and depart- 
ment chairman in a middle eastern university. 
Available in September, 1970, or January, 1971. 

E2118 


Micro, macro, history of economic thought, eco- 
nomic bistory, monetary theory, public finance, 
economic development, agrarian economics: 
Woman, 38; Indian national; Ph.D., London 
School of Economics. Thirteen years of teaching 
and research experience in India, London, U.S., 
and Canada. Currently with the government of 
India. Modest publications in American journals. 
Available for permanent faculty appointment in 
U.S. in 1970. E2119 


Microeconomic theory, econometrics, statistics, 
regional economics, mathematical economics: Man, 
31, married; B.S. (mathematics), Ph.D. (eco- 
nomics). Three years of teaching and research ex- 
perience. Desires teaching and research position 
in western U.S. or Canada. Available immediately. 

E2120 


Economic theory, econometrics, systems analysis, 
industrial organization, welfare economics: Man, 
28, married; B.A.. M.A., M.S. (M.LT.). Fluent 
French; publications in health and medical care 
fields. T years of systems analysis and pro- 
gramming master corporate production planning 
model, totally on-line; market and industry analy- 
ses; input-output analysis for U.S. economy with 
private research organization. Research and work 
experience with federal, state, and municipal 
agencies in economic planning. Desires work in 
economic planning and resource management. 
Available in September, 1970. E2121 


Public finance, money and banking, labor, theory: 
Man, 49, married; Ph.D. Five years of university 
teaching experience, committee work, and pro- 
gram development. Ten years of complex ad- 
ministrative and management experience, Desires 
chairmanship of growing and progressive eco- 
nomics department. E2122 


Economic principles, international and economic 
development; Woman, 28; B.A. (honors), M.A. 
Four and a half years of college teaching expe- 
rience. Desires teaching position. Available in 
September, 1970. E2123 


Finance, banking, macro- and microeconomics, 
international finance and business, marketing, 


accounting: Man, 38; B.A. from England, M.S., 
Columbia University, Ph.D. expected in 1970. 
Nine years of teaching and business in the U.S, 
and three abroad. Available in September, he 
; 212 


Statistics, international economics, money and 
banking, programming: Man, 27, single; M.A, 
Ph.D. dissertation in progress. Currently in third 
ear of teaching at large university; one and a 

lf years of programming experience. Résumé 
available. Desires position with private firm; will 
relocate. Available in June, 1970. E2125 


Securities, money and banking, economic devel- 
opment, accounting: Man, 31; M.A. in Econom- 
ics. Broad background which includes teaching, 
international trade, trust company and researc 

experience. Extensive overseas exposure; fluent 
in four languages. Desires teaching or economic 
rsearch position. Will consider assignment abroad 
or traveling. Available in June or September, 
1970. S. Totah, Box 1374, Station B, Montreal 
110, Canada. 


Monetary theory and policy, statistics and econo- 
metrics, urban economics: Man, 28, married; 
Ph.D. Six years of undergraduate teaching and 
research experience. Prefers university and/or 
research position in the Northeast. E2126 


Cost analysis economics of defense or transpor- 
tation: Man; M.B.A., Harvard. About twelve 
years of economics and transport analysis in 
Europe, Asia and another twelve years of weapons 
systems and transport analysis in U.S. Equally 
interested in U.S. or overseas location. Desires 
to continue managerial or project leader respon- 
sibility utilizing systems analysis a ae 
2127 


Urban-regional economics, money and basking, 
international economics, comparative systems: 
Man, 26, married; A.B., M.S. Ford Foundation 
Grant in Public Affairs. Two years of teaching 
at college level. Currently consulting economist 
to federal government. Seeks research or business 
position in West (preferably California). E2128 


Financial institutions, cooperatives, business ad- 
ministration; Man, 35, married; in the process 
of getting Canadian citizenship; law degree. 
M.S., Columbia University. Broad background; 
eleven years of diversified experience: foreign 
service (commercial secretary), South America; 
central bank, university, investment fund. Cur- 
rently head of the financial statistics division of 
a Canadian provincial government. Fluent in 
French, Spanish, English; some knowledge of 
Italian. Seeks research or administrative posi- 
tion outside of North America (either in Latin 
America or in Europe) with an international 
organization or private industrial or financial 
firm. Present salary $14,500. Available on rea- 
sonable notice. E2129 


‘ber, 1970. 


Labor economics, labor history, micro- and mac- 
roeconomic theory, principles of economics, 
current. economic policy: Man, 31; all require- 
ments for Ph.D, have been completed with the 
exception of the dissertation, which is being re- 
vised now. Seven years of college teaching ex- 
perience. Desires position at academic institu- 
tion having economics as a major, Preferred lo- 
cation would be east of Indiana. Available in 
September, 1970, £2130 


Business finance, investments: Man, 50; Ph.D. 
Fifteen years of teaching experience. Interested 
in a teaching position in the Midwest or South- 
west. Presently employed but available in June 
or September, 1970. E2131 


Economic theory, public finance, urban econom- 
ics, monetary theory, international economics, 
history of economic thought, accounting: Man, 
26; B.B.A., M.A., Ph.D. candidate, completing 
comprehensives and preparing to begin disserta- 
tion. Scholarships and other academic recogni- 
tions. Background includes five years of teach- 
ing experience, Seeks position on the college 
level as of September, 1970. E2132 


Agriculiural economics, economic theory, econo- 
metrics: Man, 25, married; B.S. University of 
Wisconsin, in final stages of preparing Ph.D. 
dissertation at University: of California, Berke- 
ley, in agricultural economics in area of produc- 
tion economics and econometrics. Interest also in 
problems of public policy, rural poverty, rural- 
urban adjustment, and problems of environment. 
Desires r -teaching position in university 
although will consider other types of positions. 
Available in summer, 1970. E2133 


Manpower, labor economics, industrial relations, 
labor history, economic history: Man, 57, mar- 
tied; Ph.D. eastern university. Eight years of 
teaching experience; administration and research 
experience; numerous publications. Now research 
consultant to U.S. Congress on manpower and 
labor problems. Desires teaching position with 
res opportunities in manpower and labor 
field in South or Midwest. Available in Septem- 
134 


Federal income taxation and pxblic finance, pub- 
lic utility economics, corporation finance: Man, 
in 50's; Ph.D. Background combines academic 
training with extensive experience with IRS and 
Treasury and regulatory agencies. Teaching, ad- 
ministrative, or consulting position desired in 
California area, E2135 


Micro- and macroeconomics, money and bank- 
ing, welfare, principles, labor economics, pub- 
lic finance: Man, 49; M.A. (philosophy), Ph.D. 
(economics). Fifteen years of college ing; 
eight years as department head, Prefers liberal 


arts college and interdisciplinary opportunities. 

ntly pea A in state prison system 
for burning of draft files. Available in oT 
ber, 1970. 2136 


Economic theory: Man, 25, single; B.A., M.S. 
poe to begin Ph.D. course work in two years. 
had three years of experience of applied 
microeconomic theory in the planning depart- 
ments of two large midwest corporations; sup- 
ply analyst; excellent public speaking abili 
(former collegiate debater) and well- cled 
writing skills. Prefers West Coast. Available in 
June or September, 1970. E2137 


Economics of transportation, business, transpor- 
tation and maritime law, traffic management, law 
of freight loss and damage claims, 1.C.C. rules, 
export and import procedures: Man; Pb.B., 
M.A., LL.B. Broad teaching and industrial ex- 
perience in New York-New Jersey area. Trans- 
portation consultant. Formerly on the staff of 
New York Academy of Advanced Traffic. In- 
terested in teaching/research in Boston area. 
Available in June or September, 1970. E2138 


Micro, industrial organization statistics: Man, 32, 
married; A.B., M.A., all requirements for Ph.D. 
completed except for dissertation, dissertation 
completion is not imminent, Currently assistant 
professor at college in Northeast. Seven years 
of college teaching experience with active partici- 
pation in faculty matters. Seeks research and/or 
teaching position, E2139 


Econometrics, micro- and macroeconomic theory, 
public finance, industrial organization: Man, 
married; recent Ph.D. State University of New 
York Research Foundation Fellowship. Three 
years of college teaching; presently assistant pro- 
fessor at State University of New York. Desires 
teaching and/or research position. Available in 
Sept , 1970 or 1971. E2140 


Public finance, comparative economic systems, 
history of economic thought: Man, 27; Ph.D. 
Five years of college teaching; several publica- 
tions. Desires teaching position with significant 
research opportunities, Would consider depart- 
ment chairmanship or directorship of center in- 
volving economics education or public finance. 
Available in June or September, 1970. E2141 


Principles, economic development, natural re- 
Sources economics, regional economics, inter- 
national economics, Latin American economics, 
public finance, demography; Man, 36, married: 
A.B., M.A., Ph.D. dissertation in progress. Hon- 
ors and awards, Two years of research in Latin 
America. Five years of diversified college teach- 
ing. Fluent in Spanish. Seeks permanent teaching 
position in challenging undergraduate program. 
Available in June or September, 1970. E2142 


Principles, money and banking, international eco- 
nomics, economic doctrine, theory: Man, 57 
married; Ph.D., Wisconsin. Twenty-two years of 
teaching experience at the college level. Experi- 
ence as chairman of economics department in 
liberal arts college; extensive travel in Europe; 
linguistic ability, Wishes to relocate at a liberal 
arts college or take foreign assignment. Avail- 
able in September, 1970. E2143 


Political economy of technological change, eco- 
nomic history, microeconomics, government and 
business; Man, 58; Ph.D. Twenty years of teach- 
ing gtaduate and undergraduate; sixteen years 
of research and administration in government 
and nonprofit organizations, Substantial book and 
journal publications. Desires college or univer- 
sity teaching or administrative position. E2144 


Regional economics, urban economics, econom- 
ics of construction industry: Man, in 40's, mar- 
ried; B.S. (civil engineering), M.B.A., Ph.D. 
candidate. Registered professional engineer and 
land surveyor. Experience includes engineering, 
construction management, teaching, and admin- 
istration. Desires consulting, industrial, govern- 


mental, or teaching position where total range 
of experience can be applied to solving current 
problems. E2145 


Economic theory, economic development, labor 
economics, economic thought; Man, 29, married; 
M.A., Ph.D. in pro . Eight years of univer- 
sity teaching in India and U.S. Modest list of 
publications. Seeks teaching position in colle 

or university. Résumé on request. Available in 
June or August, 1970. E2146 


Money and banking, international finance, pub- 
lic finance, economic theory and thought, eco- 
nomics of developing areas: Man, 36, married; 
U.S. permanent resident; M.A., Ph.D. ected 
in summer, 1970 (finance with concentration in 
the monetary area), both degrees from a major 
highly reputable university. Experience includes 
six years of college teaching in the U.S. and 
four years of eee g abroad. Excellent refer- 
ences, Seeks a teaching position in U.S. college 
or university; no geographic restriction. Avatl- 
able in September, 1970. E2147 


Macroeconomics, monetary economics, labor: 
Man, 31, married; course requirements for Ph.D. 
complete. Five years of teaching experience at 
large state university. Interes primarily in 
eastern or southern institution interested in qual- 
ity teaching. Has taught variety of courses, in- 
cluding both intermediate micro and macro. Pre- 
fers macro, monetary, and labor but would will- 
ingly fill in where needed. Not interested in 
“publish or perish” situation but one stressing 
instruction, student contact, departmental duties, 
etc. Would prefer location in or near major 
metropolitan area but not crucial. Available in 
fall, 1970, if conditions look favorable. E2148 


McGRAW-HILL 
is pleased to announce the new 8th edition of 
Samuelson: ECONOMICS . . . now available. 


In the author's words ‘', . . this is the most complete revision since the 4th edition. 
RELEVANCE is the goal; complacent, Establishment economics the enemy. .. ."" 


Two new chapters deal with: 

*Economics of the poverty program and inequality 
*Economics of race and urban problems 

*The quality of economic life and environmental pollution 
*The military-industrial complex and exploitation 


Beyond updating material to the 1970's, the 8th edition introduces: 


—A restructuring of microeconomics, stressing economics of welfare 


—A restructuring of macroeconomics, emphasizing the role of money supply in in- 
come determination 


New topics that are treated in greater depth than in other textbooks are: 


*Monetarism (Chicago and other versions) *Galbraith's New Industrial State 
*New Left and Imperialism *Negative Income Tax 
* Conglomerates 


*Flexible Exchange Pegs and Paper 
*Volunteer Army Gold 


Also, new and revised supplements: 


e READINGS IN ECONOMICS, Sixth Edition, Paul A. Samuelson 

e STUDY GUIDE, Romney Robinson (University of Toronto) 

e INSTRUCTOR’S MANUAL, Paul A. Samuelson, Maureen Crandall (Wellesley) 

° TEST BANK, Paul A. Samuelson, Maureen Crandall (Wellesley) 

e ECONOMICS: An Introductory Program, Edward Foster (University of Minnesota) 


e VISUAL AIDS: 8mm film loops are available from the Visual Learning Corporation; 
Overhead Transparencies are available from the publisher 
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ECONOMICS: Principles, Problems, and Pollcies, Fourth Edition 
Campbell R. McConnell, University of. Nebraska. 815 pages, $9.95 


This is the latest edition of a leading text that introduces all the principles essential to 
an understanding of fundamental economic problems and the policy alternatives so- 

ciety may utilize to contend with these problems. The fourth edition of McConnell re- 
-flects new developments in economic analysis and changes in economic institutions, 
problems, and policies. In addition, the fourth edition represents a substantial refine- 
ment in the pedagogical effectiveness of the text. Major changes occur in three specific 
areas: International economics, economic growth, and fiscal policy. The first includes a 
thorough theoretical development of comparative advantage, an improved discussion 
of the balance of payments and international finance, and a general updating of the 
discussion of international trade problems and policies. Economic growth stresses the 
importance of growth, provides an analytical framework and reorganizes the subse- 
quent material into a more systematic discussion of the growth record of the United 
States and growth-related problems. Fiscal policy has been extensively reworked to 
include new concepts of theory and policy: e.g., the CEA's "budget line" analysis is 
used to distinguish between qutomatic and discretionary fiscal policy and to explain 
full-employment surplus, fiscal drag, the fiscal dividend, etc. 


Various supplementary aids are available: Test File, Instructor's Manual, Economic 
Issues: Readings and Cases, Third Edition, Study Guide, Economic Concepts: A Pro- 
grammed Approach, Program and Study ae Overhead Transparencies, and Trans- 
parency Masters. 
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AN AXIOMATIC SET THEORETIC APPROACH TO MATHEMATICAL 
ECONOMICS: 


INTRODUCTION TO CONTEMPORARY MICROECONOMICS 
Vivian Walsh, University of Washington. 352 pages, $5.95 


After presenting a general theory of choice from micro-theory, the author then develops 
models of consumption, production, and exchange. Elementary notions of first order 
logic, of naive set theory, and of certain topological properties of point sets, are de- 
veloped within the exposition. Set theoretic concepts are utilized throughout to show 
the novice the place of economic theory at the core of the vastly developing new sci- 
ence of optimal decision making. No familiarity with mathematics is assumed. 


THREE ESSAYS ON THE STATE OF ECONOMIC SCIENCE 
Tjalling C. Koopmans, Yale University. 231 pages, $7.95, $3.50 (soft-cover) 


The author, one of the pioneers in explaining the new set theoretic in mathematical 
economics, examines different phases of economic science in these three essays. The 
first essay discusses the descriptive theory of competitive equilibrium and the normative 
theory of the use of prices for the efficient allocation of resources; the second explores 
the character and basis of economic knowledge; and the third analyzes four tool de- 
velopments and investigates their implications for future work in theory and empirical 
investigations. 


INTRODUCTION TO GENERAL EQUILIBRIUM THEORY AND WELFARE ECONOMICS 
James Quirk and Rubin Saposnik, both of the University of Kansas. Economics 
Handbooks Series. 240 pages, $8.95 


This highly acclaimed book examines relatively recent developments in general equilib- 
rium analysis without utilizing the rather advanced mathematics that have been a tool 
of such developments over the past 15 years. Various topics such as existence and 
stability of competitive equilibrium, welfare economics, etc., are discussed against the 
pervasive theme of general equilibrium. 


THE LOGIC OF THE PRICE SYSTEM 
Paul B. Trescott, Southern Methodist University. Available Spring, 1970 


Utilizing a minimum of calculus, this book stresses the application of microeconomics 
to levels beyond the Individual firm or consumer. The author elaborates on such econ- 
omy-wide matters as factor pricing and income distribution, resource allocation, inter- 
national trade and economic growth. The logic and limitations of government action 
in a market economy are also discussed. 


ECONOMICS OF INTERNATIONAL TRADE 
cae l. Leighton, State University of New York at Binghamton. 240 pages, 
8.95 

This short, theoretical book stresses both pure theory ana monetary economics. The 
author examines the economic variables that determine the level of intemational com- 
merce and their interaction with the domestic economy. With a basically post-Keynesian 
approach, this book uses both graphs and. simple algebra to explain the theory. A 
major feature is the extensive treatment given to consequences of capital flow. 


Please inention THE AwMErRIcAN Economic Revizw When Writing to Advertisers 
iil 


ECONOMICS AS A SCIENCE 
Kenneth E. Boulding, University of Colorado. In Press 


This world renowned author provides Introductory economics students with a perspec- 
tive of the scope and setting of economics and the place which it occupies in the in- 
tellectual community. Each chapter covers a particular aspect of economics in relation 
to some larger whole, e.g., economics as a social science, an ecological science, a 
political sclence, a mathematical science, etc. 


CONTEMPORARY ECONOMICS: Principles and Issues 
Leonard S. Silk, The Brookings Institution. 500 pages, $8.95 


Analytical and problem-oriented in its approach, this text presents many real-world 
examples that are within the experience of the average student. The scope includes 
detailed treatments of major contemporary problems (e.g., poverty, Inflation, unemploy- 
ment, ete.) and illustrations of how fundamental economic concepts can be applied to 
clarify and help solve these problems. Readings in Contemporary Economics by Leonard 
Silk, is also available, as well as a Study Guilde by Arthur L. Welsh, Joint Council on Eco- 
nomic Education, an Instructor's Manual, and a Test File. 


INDUSTRIALIZATION AND ECONOMIC HISTORY: Theses and Conjectures 
Jonathan R. I. Hughes, Northwestern University. Available Summer, 1970 


This book's general purpose Is to examine the economic, social and political effects that 
industrialization has had in certain countries since the 18th century. Specifically, It 
discusses, among other topics, the consequences of war as conducted by industrial na- 
tions; explains why modern economic and political conflicts are the outcome of in- 
dustrial. history; and traces the modern international system as a "descendant" of the 
pre-1914 Gold Standard. 


BASIC ECONOMIC PRINCIPLES, Second Edition 
Robert A. Lynn, Kansas State University. 384 pages, $8.50 


The purpose of this one-term text Is to: (1) present a survey of economic analysis, Issues, 
and institutions; (2) relate this material to the important economic issues that are cur- 
rently confronting the United States; and (3) familiarize the student with the basic tools 
that economists use to analyze economic situations, Two of the major considerations of 
the book are underutilization of resources, and the inability of the American economy 
to deal with Its massive poverty problem. A Study Guide, Instructor's Manual, and Test 
File are also available. 


-a 


ARBITRATION AND COLLECTIVE BARGAINING 

Paul Prasow and Edward Peters, both of the University of California, Los Angeles. 
McGraw-Hill Series in Management. 480 pages, $12.95 

The thesis of this book is that the dynamics of collective bargaining can best be under- 
stood by studying arbitral issues and concepts. The authors, therefore, have provided 
a theoretical framework for examining the arbitration process and, in so doing, explore 
a wide range of substantive and procedural issues. Analytical concepts, rather than 
techniques, are stressed and a variety of actual case studies are Included. 
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PRODUCER, CONSUMER, AND SOCIAL CHOICE 


O. H. Brownlee and John A. Buttrick, both of the University of Minnesota. 
352 pages, $9.95 


This book applies a unified theory to problems of producer, consumer, and social choice 
under conditions of uncertainty as well as certainty. Production relationships of the 
type employed in linear programming are presented at a reasonable level of mathe- 
matical difficulty to teach applied decision problem-solving. 


FUNDAMENTAL METHODS OF MATHEMATICAL ECONOMICS 
Alpha C. Chiang, University of Connecticut. 576 pages, $12.50 


Requiring only a background in high school algebra, this modern economics text 
{1} carefully develops mathematical techniques (e.g., set theory, convex sets, etc.) and 
then fits them into an economic framework; (2) interweaves illustrations and applica- 
tions of economic concepts and utilizes "models" of equilibrium analysis, comparative- 
static analysis, dynamic analysis, optimization problems, linear programming, and game 
theory. In many instances, intuitive explanations are provided In addition to formal 
derivations. 


MAN AND ECONOMICS 
Robert A. Mundell, University of Chicago. 208 pages, $5.95, $3.50 (soft-cover) 


The purpose of this book Is to acquaint the reader with the tremendous power of eco- 
nomics as a system of thought and as a guide to the solution of problems of choice in 
all aspects of life. It is a simple, straightforward statement of the principles of eco- 
nomics, conceived of as the science of choice, and the application of these principles 
to problems of economic policy and world order. | 


REGIONAL ECONOMICS 


Hugh O. Nourse, University of Hlinois. Economics Handbooks Serios. 
‘256 pages, $9.50 


Theoretical in its approach, this text examines those economic theories which help to 
explain: city locations and hierarchies, industrial location patterns, land use patterns, 
the short-run impact of industrial change upon employment In the community, and the 
long-run differentials of income per capita between regions. 


ECONOMIC DECISION MODELS FOR ENGINEERS AND MANAGERS 

James L. Riggs, Oregon State University. 401. pages, $11.95 

Presents a concise, lucid, and broad coverage of quantitative methods for economic 
decision making. Topics are carefully selected and organized to integrate the important 
decision making tools, progressing from models assuming certainty to those assuming 
uncertainty. In addition to its emphasis on economic aspects and its inclusion of prob- 


abilistic considerations, this text combines deterministic decision models with the usual 
engineering economy subjects. 


McGraw-Hill Book Company « 330 W. 42nd Street « New York, New York 10036 
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international — fora anew 
selection in 1970 - 


BASIC ECONOMICS | 

i By Micha Gisser, The University of New Mexico; and 

Peter S. Barth, Ohio State University 
This is a concise treatment of basic economle analysis dnd policies that features the 
Inclusion of recent developments In contemporary research. Most of the chapters end 
with a short summary of Ideas and questions that have been challenging the profession 
in recent years. The Erssopteron Is ee buf not at the Spang of policy. 1970, 
455 pp., $8.00 ` 
THE ECONOMIC AND FINANCIAL SYSTEM 
By Richard A. Ward, University of Southern California 


A presentation of. macroeconomics, this book emphasizes an integrated treatment of in- 

come flows and financlal assets and develops the integrated treatment of the mutual. 

relationship between claim creation and product demand. 1970, 302 pp. $8.50 
INTRODUCTION TO PRICE THEORY, 2D ED. 

By Micha Gisser, The University of New Mexico 


In this book the basic elements of price theory cre presented by using simple tools 
such as tables and diagrams. Additions In this Second Edition Include the theory of 
capital budgeting, general equilibrium and welfare aoeenee and linear programming. 
1969, 413 pp., $7.95 so i 
MANPOWER PROBLEMS AND POLICIES: FULL EMPLOYMENT AND 
OPPORTUNITY FOR ALL 
Edited by John A. Delehanty; Kansas State University 

The major theme of the book fs problems and policies Involved In moving beyond over- 
all fuli employment to achieve opportunity for all. Among other topics, the readings 
deal with the lack of opportunity in urban and roral areas. 1969; 412 pp. (paper), $4.95 
MONEY, BANKING, AND INCOME: THEORY AND POLICY 
By Pham Chung, The University of New Mexico 


This Is ‘an Integrated treatment of the historical, Institutional, and theoretical aspects of 
money and banking. Current International financial problems such as gold ovtfiows and 
the U.S. dollar, the need for reform of the International monetary system, and recent 
reform plans are covered. March, 1970 


_ THE POLITICAL ECONOMY OF COMMUNIST CHINA 
: . By Jan S. Prybyla, The Pennsylvania State University 


A survey of the development of China's communist economy from 1949 through 1969, 


it covers the social, political, and cultural philosophy and policies of tha communist 
regime, June, 1970 


TARGETS AND INDICATORS OF MONETARY POLICY 
Edited by Karl Brunner, Ohlo State University 


- Most of the papers In this volume were presented at a conference In 1966 sponsored by 
the American Bankers Association and the Institute of Government and Public Affairs, 
UCLA. The focus is on the state of knowledge of monetary behavlor and its relation to 

: a¢tual monetary policy. 1969, 352 pp., $8.50, A Chandler Publican 


x Examination copies are avallable upon request. Write tor 


International Textbook Company 


An intext Publisher 
Scranton, Pennsylvania 18515.. 
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The Function and Analysis of Capitali Market Rates—James C. Van Horne, Graduate School 
of Business, Stanford University. Focusing on market rates of interest, this new text 
develops a conceptual framework for analyzing Interest rates. Synthesizing recent theo- 
retical and empirical literature, the text analyzes the role of interest rates in channelling 
savings In an economy as well as differences in yield among financial Instruments. The 
author considers why financial Instruments exist in an economy,. the efficlency of financial 
_ markets, the measurement of-savings flows, and financial equilibrium brought about by 
interest rates. The concentrated focus of this study Is on-interest rates In a broad sense 
(including equity instruments) under conditions of uncertainty: ; 

February 1970, approx. 192 pp., $3.95 (33193-4) ae 


Capital Markets and Institutions, 2nd Edition, 1970—Herbert-C. Dougall, Stanford Uni- 
versity—"The alm of the second edition Is to present a careful but uncomplicated study 
of the Institutions through which long-term funds are funneled into several markets . .. so 
that the resulting yields can be noted and analyzed. The data are again integrated In a 
master table for the capital market as a whole. All data have been updated through 1968 
and together with partial Information for 1969 form the basis for appropriate comment.”’— 
from the preface 


foundations of finance 


Forthcoming: 
Portfolio Analysis, Stephen H. Archer and Clark Francis 


Published books in the Series 

Capital Markets and Institutions, Herbert E. Dougall 

Accounting Flows: Income, Funds and Cash, Robert K. Jaedicke, and Robert T. Sprouse 
Investment Decisions and the Capital Costs, James T. S. Porterfield 
Optimal Financing Decisions, Alexander Robichek and Stewart C. Myers 

The Scope and Methodology of Finance, Fred J. Weston _ 


for further information write bax 903, 
Prentice-Hall, englewood cliffs, n.j. 07632 
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The Economic Problem, Second Edition——Robert L. Helibroner, The New School for Social 
Research. The Second Edition of this well-known text presents an Introductory examina- 
tion of economics focusing on three principal areas: a broad understanding of economic 
history; the basic elements of macroeconomics, stressing intersectoral relationships; and 
the essentials of microeconomics and forelgn trade. Dr. Helibroner has made the book 
more analytical, especially In the areas dealing with the concept of equillbrium, the con- 
cept of GNP, and stocks and flows. In chapter 16, the expansion of money Is clearly pre- 
sented through the use of T accounts. A revised chapter, on money and the macro-system, 


2nd edition 


introduces a new presentation on money and Inflation. Chapter 19, on the problem of 
growth, now Includes a new analytical section on capital output. Chapter 29 provides new 
material on the gold crisis and a discussion of the American balance of payments In 1968. 
in chapter 30, the material on USSR planning has been rewritten and updated to-Include 
the new reforms. The Second Edition contains revised diagrams, many utilizing color. An 
expanded teacher's manual, a companion readings book, and a newsletter are also avaliable. 
February 1970, approx. 672 pp., $9.50 (22698-5) 


for further information write box 903 
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Key Features of the Second Edition . 
readability—reviews indicate this is a book students enjoy reading, pick up and read again, 
and upon completion understand, appreciate, and retain. Excessive detall not appropriate 
to an introductory course is omitted. 


historical materia}—Parts | (8 chapters) and V (3 chapters) are primarily historical, which 
leads to a real understanding of the economic problem through the impact of historical 
factors. The student begins thinking about problems in economic terms. 





the economic problem 


Supplements for The Economic Problem Include: 

Student Guide, by John Hannaford, Ball State University. Specifically designed to keep 
the student's focus on the essentials developed in the text. Summaries contain the 
substance of each chapter. Vocabulary and conceptual understanding are tested. The. 
programmed technique is used throughout to help teach difficult concepts. 

A separate book of readings edited Arthur MacEwen and Thomas E. Weisskopf (both of 
Harvard University) will be avallable for use with the Second Edition. 

Teachers Manual, by John Hannaford, Ball State University. Contains a reproduction of 
the text with marginal notes designed to heip the teacher, and complete testing materials. 
Free Newsletter, by Robert Heilbroner. Focuses on economic Issues and problems. 


Prentice-Hall, englewood cliffs, n.j. 07632 
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@ Cornell University Press 





è CASTRO'S ECONOMY 
© OPPORTUNITY COST 
_@ AGRICULTURAL GROWTH | 





The Origins of Socialism i in Cuba 


By JAMES O’CONNOR. Sure to arouse controversy, this book contends that 
Cuban socialism developed organically out of the traditions and long-standing . 
needs of the people, The author maintains that soclalism was inevitable if Cuba 
was to-be rescued from economic stagnation and political corruption. He sup- 
his thesis with a close examination of the Cuban economy before the 
revolution and of the steps Castro took to initiate socialism. 
l 344 pages, tables. $10.00 


Information for Management Decisions 


A System for Economic Analysis 
and Accounting Procedures | 


By YAAQOV GOLDSCHMIDT. The aia describes his system eF S EN 
a business operation in order to provide management with better information 
for reaching decisions. Called the operational accounting and analysis system 
(OAAS), it is based both on economic theory and on accounting procedures. A 
comprehensive guide to data meceeey for decision-making and control. 

376 pages, figures, tables. $11. 00 


NOW IN PAPERBACK 


The Economics of 
Agricultural Development 


By JOHN W. MELLOR. “This book fills an important gap in the |_ 
Economic Revlew . 


economic development. literature.”—The American 


“This is an important book reflecting the author's ertensive experience - | oe 
.in the underdeveloped world... It is meticulous, systematic, and . a 
a a remarkably ERRE analysis.” a: 
-J ournal of Agricultural Economics 
416 pages, 6 illustrations. $3.45 
Avatlab oailable in cloth, $10. 00 





_ Cornell University Press 
ITHACA ann LONDON 
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pages 
to help 


you 


reevaluate 
your 


-© Economics > 


-Texts for 19 70 


-The popular 
alternative to the big, 
introductory text— 


INTRODUCTION TO ECONOMICS SERIES 
Edited by KENYON A. KNOPF, Whitman College. 
Used at over 500 colleges and universities 


Now there is a: new book in the series 


THE ECONOMICS OF. THE PUBLIC SECTOR 
| By ROBERT H. HAVEMAN, Grinnell College. 


Here is a current guide to economic choice in the governmental sector 
of the economy. It explores the efficiency and the income redistributive 
effects of governmental decisions. It discusses such pertinent questions 
as why we spend more money on missiles than cities. The material 


-is unified by the concept of the Principle of Maximum Social Gain. 


1970 | a Approx. 320 pages ' $6.95 (Cloth) 


= This series has been so 
there are 4 revised and 


THE ECONOMICS OF POVERTY 
Second Edition 
By ALAN B. BATCHELDER, Kenyon oe 


1970 - 


NATIONAL INCOME — -- 
AND EMPLOYMENT ANALYSIS - 


_In press 


Second Edition - 
By ARNOLD COLLERY, Amherst Collége. 


1970 


Approx. 192 pages. $5.95 (Cloth) 
o $2.95 (Paper 


$2.95 (Paper) | 


successful that now 
updated editions— 


INTERNATIONAL ECONOMIC PROBLEMS 
Second Edition“ 
By JAMES C. INGRAM, Unlversity of North 


. Carolina; Chapel Hili. 


1970 Approx. 224 pages eae Cloth) 
$2.95 per) 


~ THE MARKET SYSTEM 


Second Edition 

By ROBERT H. HAVEMAN, Grinnell College, and 

KENYON A. KNOPF. 

1970. Approx: 320 pages. $6.95 (Cloth) 
e Gi $2.95 (Paper) 
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Economics 


Texts for 1970 


MONEY AND BANKING: 


An Introduction to Analysis and Policy 
Second Edition 


By JOHN G. RANLETT, 
Sacramento State College. 


Dealing with the Institutions of our contem- 
porary money and banking system, the second 
edition Integrates the treatment of domestic 
money and banking, theory, and ‘policy, adds 
new IS and LM derivatives, plus new material 


on the Money Supply Theory. An instructor's ` 


Manual Is available. 
1969 543 pages 


ECONOMETRICS ~ 
By RONALD J. WONNACOTT sid THOMAS H. 


$9.95 


WONNACOTT, both of the University of West- . . 


ern Ontario. 

This new text for 1970 conveys the notion of 
structure In econometrics. The first half of the 
text builds on the later chapters of INTRODUC- 
TORY STATISTICS, by WONNACOTT & WONNA- 
COTT (Wiley, 1969), and provides an elemen- 
tary introduction to the concepts used In 
econometrics. The second half of the text covers 
the same topics on a more sophisticated and 
in-depth level, using linear and matrix algebra. 


1970 Approx. 480 pages $12.95 


THE COURSE OF 

AMERICAN ECONOMIC GROWTH | 

AND DEVELOPMENT 

By LOUIS M. HACKER, Columbia University. 
Here is an introduction to the factors and forces 
responsible for economic growth and the- re- 


sulting social and Institutional. development in 
the United States. 


Wiley Serles in American Economic History, 
edited by Ralph Andreano, the University of 
Wisconsin. 


1970 Approx. 368 pages Cloth: $8.95 
Paper: $4.95 


MONEY AND FINANCE: 


Readings in Theory, Policy and 
Institutions 

Second Edition 

Edited by C. D. CARSON, Columbia dance: 
In preparation: avallable in 1970. 


. pora 


1970 


INTRODUCTION TO ECONOMIC 
STATISTICS 


By WILLIAM C. MERRILL and KARL A. FOX, 
both of lowa State University. 


Statistical techniques are related to basic prob- 
ability; the importance of assumptions made in 
the development of statistical models is demon- 
strated; and attention Is focused on. descriptive 
statistics, index numbers, and time series anal- 
ysis. A Teachers Manual is avallable. 


1970 658 pages $11.95 


LABOR ECONOMICS: 
The Changing Labor Scene 
By C. GLYN WILLIAMS, University of South 
Carolina. 
The topics in this text have been selected on 
the basis of their importance to an understand- 
ing of economic developments in the contem- 
American labor scene—from the sup- 
ply of and demand for labor to unions, manage- 
ment, and the economy In general. 

$9.95 


Approx. 576 pages 


READINGS IN MICROECONOMICS 


Edited by DAVID R. KAMERSHEN, 
University of Missouri. 


Selected readings in price theory emphasize 
analysis rather than description. Articles con- 
taining mathematics or statistics have velit th 
economics in them so that they can be usefully 
employed in intermediate and graduate courses 
In economics. 


1969 607 pages Cloth: $9.95 Paper: $6.95 


ECONOMIC DEVELOPMENT: 
The Cultural Context 


By THOMAS R. DeGREGORI, University of 
Houston; and ORIOL PI-SUNYER, University of 
Massachusetts. 


This is an Interdisciplinary approach to the in- 
vestigation of economic, social, and technologi- 
cal change in traditional and primitive societies, 
The authors make use of analytical and illus- 
trative references drawn from the experience of 
advanced Industrial socletles. 


1969 138 pages Cloth: $6.95 Paper: $3.50 
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SALES ANTICIPATIONS _ . 
AND INVENTORY BEHAVIOR 


By ALBERT A. HIRSCH, U.S. Department of 
Commerce; and MICHAEL C. LOVELL, Carnegie- 
Mellon University. 


This new text provides empirical evidence on 
the way businessmen form their expectations, 
on the accuracy of thelr predictions of. future 
sales volume, and on the Impact of forecasting 
errors on Inventories and production. The book 
focuses on new information provided by the 
Manufacturers’ Inventory and Sales Expecta- 
tions Survey of the Department of Commerce. 


1969 256 pages 


MICROECONOMIC ANALYSIS 
By ALLAN J. BRAFF, 
ey of New Hampshire. 


. . Written to make the reader aware of the 
een substance and excitement of micro- 
economic analysis . . . contains extended dis- 


` $10.95 | 


cussions of imperfect markets, the problem of. _ 


identification, stability conditions, the process 
of adjustment to equilibrium, the Integration 
of classical utility theory with Indifference curve 
analysis, behavioral theories of the firm, gen- 
eral equilibrium, and welfare economics.’— 
from the Preface 


1969 295 pages $7.95 


INTERMEDIATE 

MACROECONOMIC THEORY 

By JOHN LINDAUER, Claremont Men’s College 
and the Claremont Graduate School. 


A graphical model of the macroeconomic as- 
pects of an economy is developed and used in 
this text to analyze the various macroeconomic 


conditions and problems that might arise. Ag- 


gregate supply and demand are examined as 
well as growth, Inflation, unemployment, and 
monetary and fiscal policies. 

$8.95 


1968 334 pages 


Economics 
Texts for 1970 


AN INTRODUCTION 
TO PUBLIC FINANCE 
By HERBERT E. NEWMAN, Hood College. 


This survey of public finance in terms of the 
United States’ political and institutional Imi- 


_ tatlons covers problems at all levels—~from the 


economic effects of government finance deci- 
sions to the political and administrative environ- 
ment within which government finance deci- 
sions are made. 
1968 ` 


_ 677. pages $9.95 


LABOR THEORY 


By RICHARD PERLMAN, University of Wiscon- 
n. 


This well balanced, advanced treatment of the 
theoretical basis of major topics of labor eco- 
nomics features discussions of the Phill ips 
curve‘and the Inflation-full employment trade- 
off, the effect of income-maintenance plans on 
work Incentive, and the structural-inadequate 
demand controversy. 

$8.95 


1969 - 237 pages 


INTRODUCTORY STATISTICS 


` By THOMAS H. WONNACOTT and RONALD J. 


WONNACOTT, both of the University of Western 
Ontario. ` 


This text Introduces statistical concepts on a 
sophisticated level, stresses inferential statis- 
tics, and gives an excellent Introduction to de- 
cision theory—all with clarity and a minimum 
of mathematical complexity. 


1969- 403 pages $9.95 


WHAT IS ECONOMICS? 


By JOHN E.. MAHER, Jolnt Council on Economic 
Education, and Director of Developmental Eco- 
nomic Education Program (DEEP). Here is a 
concise answer plus further questions that give 
the reader a guide toward understanding the 
discipline. 


1969; 174 pages Cloth: $5.95 Paper: $2.95 


JOHN WILEY & SONS, Ince. 
605 Third Avenue, New York, N.Y. 10016 


In Canada: 22 Worcester Road, Rexdale, Ontario 
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THE HARRIED LEISURE CLASS © 
Staffan B. Linder 
"I greatly recommend The Harried Leisure Class. It combines precise economic 
-analysis with good writing and brilliant insight."——John Kenneth Galbraith. 


192 pages SBN 231-03302-8 $7.00 


BANKERS’ DIPLOMACY: 
Monetary Stabilization in the Twenties 
Richard H. Meyer, Federal Reserve Bank of N.Y. 

A careful inquiry into the impact of the negotiation of international monetary 
stabilization loans and credits during the years 1926-1928 on the policies of 
cooperation among the world’s central banks. Mr. Meyer points out similarities to 
today’s international currency crisis in an effort to provide a reevaluation of previ- 
ous experience which might help avoid a recurrence of disaster. 


184 pages | SBN 231-033257 © © $8.00 


POVERTY AND PLENTY ON THE TURKISH FARM: 
An Economic Study of Turkish Agriculture in the 1950's 
- Eva Hirsch, Rutgers University 
Through an Intensive analysis of several villages, Dr. Hirsch pieced together this 
picture of Turkish agriculiure in the 1950's, which not only throws much light on the 
topic of Income distribution but also provides statistical and analytical methods which 
can be utilized In the study of other underdeveloped countries. . 
Modern meee East Series, |, Middle East Institute, Columbia University. 


$6.00 


LABOR AND DEVELOPMENT IN LATIN AMERICA 
Joseph R. Ramos, University of Chile 
This study analyzes the role of the labor force in Latin American development 
since World. War Il. The author inquires into shifts in the composition of the labor 
force and the effects of the importation of modern technology. 
Institute of Latin American Studies, Columbia University. 


320 pages _SBN .231-03250-1 August $12.50 


CRISIS IN BRAZIL 
Octavio lanni, University of Sao Paulo > - 
Viewing the 1964 coup d'etat as the watershed between the « era of popular | 
democracy and the present stage of dependency relations in its capitallstic system, 
Octavio lanni presents an exhaustive and Illuminating economic, political, and 
sociological study of the dilemma which Brazilian soclety continues to face: ‘‘de- 
pendence and capitalism; or Independence and socialism." 


224 pages | SBN 231-03221-8° $7.50, . 


Columbia University Press . 
ADDRESS FOR ORDERS: 136 So. ee 
Irvington, N.Y. 10533 , 7 
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Oxford University Press 





Leading Issues in Economic Development: 


STUDIES IN INTERNATIONAL POVERTY 
SECOND EDITION 

By GERALD M., MEIER, Stanford University. This new type of course book, extensively revised 
and expanded in the Second Edition, strategic policy issues in accelerating the de- 
velopment of poor countries. The leading in this new edition are now less conceptual and 
more policy-oriented—less a fonction of academic debates ee economists and more the out- 
come of perplexing ences of development policy during the past two decades. The book 
examines the issues dualistic development, mobilization of domestic and foreign resources, 
allocation of investment resources, industrialization and agriculture, foreign trade and nbd a 
ment, human-resource development, and development planning. A substantial portion of 
work consists of commentaries by Professor Meier, in the form of supplementary text Notes that 
integrate and clarify the diversified materials, 6° 


1970 800 pp. j $9.95 


Society and Economic Growth: = 
A BEHAVIORAL PERSPECTIVE OF SOCIAL CHANGE 


By JOHN H. KUNKEL, Arizona State University. This work examines the inner workings and 

some of the problems of social change and economic development. Drawing on research in soci- 
, Anthropology, economics, and psychology, it covers such topics as social bapa gal pA 

ment, culture, and systems, and presents a significant contribution to the literature of and 

economic dynamics, 

1970 400 pp. $6.50 


Growth Theory: 
AN EXPOSITION 


By ROBERT M., SOLOW, Massachusetts Institute of Technology. The six lectures in this volume 
present an introd of the modern macroeconomic of growth and its application 
to economic policy. In fn the book are discussions of new research topics, such as growth in a 
monetary economy, and optimal programs of capital accumulation. 


1970 148 pp. cloth $4.50 paper $1.95 


Power and Poverty: 
THEORY AND PRACTICE 


By PETER. hpa tT cane af Ajai and bal aa T pratt angie Boston University. A 
significant contribution to eld of comm power studies, a oe Pe 
of a theoretical analysis E the polltical prore, per authority, Infunce fis caeece of 

a o . ce to non- 
decision-making, culminating in a presentation of a model of e pOL yan Part II applies 
the theoretical model to the relationship between the anti-poverty effort and the political process 
in Baltimore, Maryland, | : ae 


1970 940 pp. cloth $600 paper $2.50 


wW OXFORD Ww UNIVERSITY W PRESS 
"200 Madison Avenue, New York, N.Y. 10016 
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The Theory of Eonomic History 


By SIR JOHN HICKS, Oxford University. Economists are inclined to think of the market economy 
as always existing, just developing, or “growing”; historians know very well that this is not the 
case, This book builds a bridge between these two different approaches. Its subject is the evolution 
of the market economy, its forms and institutions. “Another particularly brilliant chapter devoted 
to the growth of money and credit makes clear what many historians shroud in impenetrable detail 
... exciting reading.”"—-The Economist — . Cloth, $5.00. A Galaxy Book, GB 302, paper, $1.95 


Modernizing Peasant Societies 
A COMPARATIVE STUDY IN ASIA AND AFRICA 


By GUY HUNTER. “One of the best balanced treatments on the modernization of the peasantry 
yet to appear. ...A learned book that should be read by policymakers in the new nations no less 
than by scholars in the old nations,”—Irvinc Louis Horowitz, Rutgers University, “A significant 
study—focusing on two major ‘problems of economic development: the agricultural bottleneck and 
the transfer of institutions (as well as ideas and technology) from richer to poorer countries,”— 
Gerard M. Merer, Stanford University. (Institute of Race Relations.) Cloth, $6.50. Paper, $2.50 


The Colonial Heritage of Latin America 
ESSAYS ON ECONOMIC DEPENDENCE IN PERSPECTIVE 


By STANLEY J. STEIN and BARBARA H. STEIN, both of Princeton University. “An extremely 
skillful synthesis... . Nowhere else can one find such a’ penetrating analysis of Latin America’s 
economic ties with Europe. I have no doubt that this persuasive analysis will immediately become 
required reading in Latin American history courses everywhere.”—-Tromas E. SKIDMORE, University 
of Wisconsin Cloth, $5.00. Paper, $1.50 


Empire to Welfare State 
ENGLISH HISTORY 1906-1967 


By T. O. LLOYD, University of Toronto, Professor Lloyd's history of Great Britain in the twentieth 
century is distinctive in its focus upon British economic history and current economic policy, rather 
‘than upon politcal and diplomatic history alone. While the volume offers a highly comprehensive 
survey of the economic trends of the period, it also gives special attention to social problems and 
the history of ideas. It ia the first volume of The Short Oxford History of the Modern World. 

Text figures, maps, Cloth, $10.00. Paper, $2.95 


W OXFORD W UNIVERSITY W PRESS 
200 Madison Avenue, New York, N.Y. 10016 
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Theory of Economic Growth 


By MICHIO MORISHIMA, Untversity of Essex. In this book the author discusses economic growth 
with the framework of the theory of general equilibrium in the attempt to resolve much of the 
controversy on growth due to differences of assumptions made by various authors. He also makes 
a contribution to the theory of dynamic economics. $12.80 


E. D. Morel’s History of the Congo Reform Movement 


Edited by W. R. LOUIS, Yale University, and J. STENGERS, University of Brussels. E. D. Morel, 
as one of England’s most powerful reformers, denounced the “rubber atrocities” of King Leopold's 
Congo and stirred the humanitarian conscience of the English public. Under his leadership the 
Congo reform movement figured prominently in the political history of England, Europe, and 
Africa in the decade prior to the first World War. This volume is Morel's previously unpublished 
account of his discovery of the exploitation involved in the Congo and of the events leading to 
the founding of the Association in 1904, $6.75 


The Economics of Money 
SECOND EDITION 


By A. C, L. Day, University of London. This is a concise introduction to the theory and practice 
of the financial system, revised by the author of this OPUS edition. It is intended for both the in- 
telligent genera] reader who wishes to understand something of economic and financial matters, 
and for the student. It can be regarded as an introduction to Mr. Day’s longer work, AN OUTLINE 
OF MONETARY ECONOMICS. An OPUS Book, No. 31, paper, $1.05 


Contemporary China, 1962-1964 
VOLUME VI 


Edited by E. STUART KIRBY, University of Aston, Volume VI covers a period of many important 
developments, in particular the marked economic improvements of 1962, which were strongly 
sustained and widened in the following years. The period also saw more direct forms of confronta- 
tion between the Chinese and Russian Communist parties. This volume consists of documentary 


material dealing with specific current problems present in China during this era. 
(Journal of Oriental Studies) 


Wy OXFORD W UNIVERSITY W PRESS 
200 Madison Avenue, New York, N.Y. 10016 
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Addison 
Wesley 
Texts: 


entering a new era in economics 


introduction to Statistical Methods 
by Donald L. Harnett, Indiana University 


This text Is Intended for an introductory course in statistics for students of busi- 
ness and the social sclences at the sophomore or Junior level, or for first year 
graduate students. Prerequisites include a course in college algebra and an 
exposure to the Nemem of calculus. 

In press (1970) 


Choice Against Chance: An Introduction 
to Statistical Decision Theory . 


by John Aitchison, University of Glasgow 


This book provides a readable, elementary Introduction to decision- making under — 
uncertainty. The relationship and correspondence of mathematical models to 
reality are stressed, leading students and specialists In many fields to see the wide 
varlety of potential applications of statistical decision theory. 

in press (1970) 

Managerial Economics: Decision Making under a © of 
Certainty for Business and Engineering 
by Floyd E. Gillis, Jr., Purdue Untversity 


This Is the first book to come to grips with the problem of applying economic 
theory to business cece on the basis of conditions as they are today. © >’ 
296 pp, 77 Illus, $9.50 11969) - 

Macroeconomic Analysis: An Introduction to | 

Comparative Statistics and Dynamics 

by Thomas Dernburg, and Judith Dukler Dernburg, Oberlin College 

This book attempts to push the student’s knowledge of macroeconomics beyond 

the first-course level, and it develops those mathematical tools with which most 

of the students taking | such a course are not familiar. . : 

292 pp, 55 Illus (1969) 

l by Bernt P. Stigum and Marcia L. Stigum, Northwestern University 

Designed for introductory college courses In economles, this book: hee the stu: > 

dent the analytic tools and Institutional background necesary to understand > 

economic problems and to evaluate economic policies. 
; 793 pp, 196 illus, $10.50 (1968) .. 
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For years, the Institute for Scientific Information (ISI®) has And get as a bonus Original Article Tear Sheet Service 


been providing scientists with the information they need —_|S)'s Original Article Tear Sheet Service (OATS®) can pro- 


-—in the form they need It. Now, you and your colleagues yide subscribers to elther of the above two services any 
in the behavioral, social and management sciences can article desired on a 24-hour turn-around basis. 


take advantage of ISI’s vast data bank of over 4,000 do- 

mestic and foreign Journals to keep you up-to-date on Keeping up with all those Journals you don’t have time for 

what's belng published In your field. is easy when you subscribe to one or more of the compre- 
hensive services ISi has designed for busy social or be- 


Let your next Journal be Current Contents®?—Behavioral, AVOTA, SEEMS LS EES TOT dates 0da ©1970 ISI 


Social & Management Sciences pm- E EF 
For your general need to be aware of what's going on In 


your field, IS! publishes Current Contents—BSehavioral, | ics INSTITUTE FOR SCIENTIFIC INFORMATION 


Social & Management Sciences. Subscribers to this pocket- | 328 CHESTNUT ST., PHILADELPHIA, PENNSYLVANIA 19108, USA 
sized weekly receive, often in advance of publication, 132 HIGH 8T., UXBRIDGE, MIDDLESEX, UK 

reproductions of table-of-contents pages of over 900 do- | OTHER OFFICES IN WASHINGTON, PARIS, TOKYO RRS 
mestic and foreign journals In the behavioral, social and p TEMBO 849908 CABLE: SCINFO 

management sciences. And an exclusive author-address | ee ESTEE OE 
eee | O Automatic Subject Citation Alert (ASCAS) O Other I$! loformation Services 


| C Original Article Tear Shast Service (DATS@) 
Another Invaluable {[SI® service: Automatic Subject | Name/Title 


Citation Alert re 
Organization te 
If your areas of concern can be more specifically defined, | on 
Fess 


iS!’s Automatic Subject Citation Alert (ASCA®) will alert | 


you, on a weekly basis, to any materlals published on | city State Zip 
topics which fall within your personally-programmed in- | 


terest profile areas. 


[in haia m ee 
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Now available... an important new introduction to economics... 


INTRODUCTION 
TO ECONOMICS 


CARL BREHM, Kenyon College 
Random House, 1970; 224 pages; $7.50 


This text presents a brief and very clear development of micto and macroeconomic theory as 
well as nontechnical discussion of the methods that economists use to test their rigori, 
“INSTRUCTOR'S MANUAL 


A new introduction to money and banking... 


MONEY, CREDIT 
AND BANKING 


WILLIAM E. DUNKMAN, University of Rochester 
Random House, 1970; 496 pages; $9.95 


A carefully organized exposition of the influence of monetary and fiscal policies on economic 
growth and stability. Special attention is given’ to American problems and policies since 1960. 


} 


And a forthcoming reader... 


MONEY AND BANKING 


Theory, Analysis, and Policy: A Textbook o PASSE 
- Edited by SID MITTRA, Oskland University 
Random House, June 1970; 704 pages; $5.95 


Arranged to demonstrate that monetary theory and policy i is evolutionary in aeii these Hd 
ings present the whole range of thinking on important topics. 


MIERNYK is coming. 





RANDOM HOUSE 
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THE RANDOM HOUSE 
PRIMER SERIES IN 
ECONOMICS 


paperbound editions under the general editorship of PETER L. BERNSTEIN, The New School 
ee Social Research and Bernstein-Macauley, Inc. 


The latest titles in this series are: 


A PRIMER ON UNITED STATES ECONOMIC HISTORY 
HARVEY C. BUNKE, Indiana University © 1969; 192 pages; $2.25 


A PRIMER ON PRODUCTIVITY 
SOLOMON FABRICANT, New York University ® 1969; 224 pages; $2.25 


A PRIMER ON EMPLOYMENT AND WAGES Second Edition 
WALTER GALENSON, Cornell University © 1969; 160 pages; $2.25 l 


A PRIMER ON MONOPOLY AND COMPETITION 
WILLARD F. MUELLER, University of Maryland © 1969; 224 pages; $2.25 


Jasi ont! 


A PRIMER ON. BUSINESS FORECASTING 

With a Guide to Sources of Business eae 

LEONARD SILK, The Brookings Institute, an 

LOUISE M. CURLEY, Scudder, Stevens & Clark, New York © 1970; 164 pages; $2.50 


THE ECONOMIC SYSTEM 


ROGER W. WEISS, University of Chicago 
Random House, 1969; 128 pages; $2.50 paperbound 


ELEMENTARY LINEAR 
PROGRAMMING 


CHARLES DAVID THROSBY, Macquarie University 
Random House, 1970; 256 pages; $9.95 


QUANTITATIVE RESEARCH 
METHODS FOR BUSINESS 
AND ECONOMICS 


HOWARD L. BALSLEY, Texas Tech University 
Random House, 1970; 352 pages; $9.95 


The College Department, 201 East 50th Street, New York, New York 10022 
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READ THE FUTURE 
| OF AMERICAN BUSINESS 


EDUCATION AND JOBS: Tho Great Training Robbery, 

by Ivar Berg a 
A noted sociologist uses data from many sources to explode the 
myth that higher education is essential to success in employment. 


$7.50 
BEYORD AUTOMATION: 
Managerial Problems of an Exploding Technology (Reissue), 
by Joho Diebold 
A challenging analysis on the iipasi of automation on our econ- 
omy, particularly on business management, with emphasis on the 
problems and opportunities created by an accelerating technology. 


$8.50 
BUSINESS AND SOCIAL PROGRESS: 
Views of Two Generations of Executives, 
edited by Clarence C. Walton : 
Based on a symposium sponsored by the Committee for Economic 
Development, this book explores the aolen of American busi- 
ness in social issues. $5.95 


REPORT FROM WASTELAND: os 
America’s Military-lndustrial Complex, by Senator Wiliam Proxmiřa p 
In this explosive book, the Senator from Wisconsin documents the 
ways men in and out of government are mismanaging the vast sums 

of money appropriated for military programa. $6.95 


THE BUREAU OF THE BUDGET 

by Percival Flack Brundage : 

How the richest nation in the world balides its budget i is the 
theme of this new book about one of the least known and least 
understood Federal agencies, $10.00 


BUSINESS DECISIONS AND TECHNOLOGICAL CHARGE 
by John Diebotd : | 

This thought-provoking book examines the effects of technology 
on corporate structure and competition, and provides guidelines 
for managing technology. — | | $10.00 


Ome PUBLISHERS 


m F ourth Arenas New Tork, N.Y. 10003 
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from SOUTH-WESTERN 


E3 ECONOMICS 


Halistones, Xavier University 
Brennan, Brown University 





. a book of depth and contemporary concern featuring careful, lucid 
writing by competent economists, attractive graphics to assist the 


student In visuallzing complex relationships, and a total teaching/leaming 
system to insure Pee student aon 


££ AN ECONOMIC HISTORY OF THE UNITED STATES 
-Tuttle and Perry, University of Florida 


... a different and, in some ways, unique approach to American economic 
history providing an analysis In economic terms of many problems not 
covered by traditional economic historians and an Integrated view of 
economic growth based on national Income analysis and on the 
chronological-nstltutlonal approach. 


New 1970 Revisions, too oak 


ee THE EVOLUTION OF ECONOMIC THOUGHT, 2nd Edition 
i engin, University of Nebraska 


. a revision of a scholarly textbook designed to acqualnt the student 
l with the leading economic theorists who have Influenced economics 
as a body of scientifically davalopon propositions. 


He CONTEMPORARY PROBLEMS AND ISSUES, 2nd Edition 
Hallstones, Xavier University 
Martin, Canisius College _ 
Mastrlanna, Xavier University 


. +. 4 revision of a popular softbound textbook designad to help the 


. student make the transition from the study of theoretical materiai to a 
eee analysis of the Issues bosetting our economic system. 


The Mark of a enf Good Textbook ` 


_ SOUTH-WESTERN PUBLISHING € co. 


or “Spee ralis 4 ut Business: and Ecurigne Edui pegs 


“Cinginnat OH 4522}: -@ Chicago, AL 60644 . © © Dallas,. TX 15202: = 
New. Rochelle, NY. 10802: re “Burlingame, ti 34010: 


ae one E 
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The Political Economy of Prosperity 
by Arthur M. Okun 


A former chairman of the President’s 
Council of Economic Advisers reappraises 
the key issues of overall economic per- 
formance and policy: sustaining prosperity, 
combining it with price stability, and 
channeling the dividends of growth into 
high-priority uses. He examines the stabili- 
zation policies of the sixties, explains the 
influence and impact of the “new eco- 
nomics,” focuses on the sources of error 
and imperfection in policy decisions, and 
points toward an evolving strategy of sta- 
bilization policy for the future. The in- 
fluence of economists on public policy is 
analyzed and evaluated. 

1970 152pp $4.85 


The Politics and Economics 
of Public Spending 
by Gharles L. Schultze 


“A really important book rarely appears. 
But the publication . . of Charles 
Schultze’s 1968 H. Rowan Gaither Lectures 
is such an event.” 
The Times (London) 
The author examines the relation between 
the analytical and political approaches to 
budgetary decisions. After reviewing the 
evolution of the federal budget, he dis- 
cusses the planning, programming, and 
budgeting system (PPB), seeks to define its 
role in political decision-making, and sug- 
gests specific uses for systematic analysis 
within the present-day political and insti- 
tutional framework. 

1969 143pp paper $1.95 cloth $4.95 


Financing State and Local Governments 
Revised Edition 
by James A. Maxwell 


The fiscal problems created by the rapid 
growth of state and local spending for 
education, roads, welfare, and other public 
services are analyzed in this widely 
adopted book. The author also shows why 
the present federal-state-local balance of 
power will be threatened unless new rev- 
enue sources or expanded tax bases are 
found, The diverse ways in which states 
and localities raise their money, and their 
problems and opportunities, are examined 
in historical perspective. 

1969 275pp paper $2.95 cloth $6.75 


Federal Budget Policy, 
Revised Edition 
by David J. Ott and Attiat F. Ott 


Now available in a new edition, this book 
describes and analyzes the history of fed- 
eral expenditure and tax policy, the bud- 
get process, and budget concepts. Spectal 
features of the revised edition are a 
thorough description of the new form of 
unified budget recommended by the Presi- 
dents Commission on Budget Concepts in 
1967 and adopted for the presentation to 
Congress of the budget for fiscal year 1989, 
and a report on the impact of the planning- 
programming-budgeting system (PPB). 
1969 182pp paper $2.25 cloth $5.00 


Federal Tax Policy 
by Joseph A. Pechman 


4 


ʻ.. one of the most important works on 
taxation that has come out so far this 
decade.” Business Week “... a gem as an 
introduction to the subject—a shining com- 
bination of good writing and good think- 
ing". National Tax Journal 

1966 321pp paper $2.45 cloth $5.00 
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Traders and Diplomats: 

An Analysis of the Kennedy Round of 
Negotiations under the General 
Agreement on Tariffs and Trade 

by Ernest H. Preeg 


A member of the U.S. negotiating team at 
Geneva discusses the origins of the Ken- 
nedy Round and examines the negotiations 
. chronologically. He analyzes the results as 
they pertain to tariff cuts in the industrial 
and agricultural sectors, to the reduction 
of tariff dispersion and tariff disparities, 
to developing countries, and to food aid 
commitments. He suggests some of the 
implications for future trade policy. 

1970 320pp $6.75 


The Dilemma of 
Freight Transport Regulation 
by Ann F. Friedlaender 


Increasingly, the goals and methods of 
public regulation of the freight transporta- 
tion industry are being called into ques- 
tion, with the need for change widely 
accepted. This book, the first in the Brook- 
ings series of Studies in the Regulation of 
Economic Activity, reviews the existing 
regulatory policies, their origins and de- 
ficiencies and the probable effects of a 
number of alternative policies. 

1989 216pp $8.75 


The International Airline Industry 
by Mahlon R. Straszheim 


This ninth book in the Brookings Trans- 
port Research Program series analyzes the 
international airlines, discusses the prob- 
lems which impair efficiency, and suggests 
policies which would improve the opera- 
tion of the industry and promote the best 
interests of the traveling public. 

1969 297pp $7.50 


Economic Evaluation of Urban Renewal: 
Conceptual Foundation of 

Benefit-Cost Analysis 

by Jerome Rothenberg 


". . . probably the best available a priori 
analysis of urban renewal and its possible 
consequences. It clearly deserves ‘careful 
reading...” The Journal of Business “This 
is a top-notch example of cost-benefit 
analysis ...’’ Management Science 

1967 277pp paper $2.50 cloth $6.75 


Poverty and Discrimination 
by Lester C. Thurow 


An investigation of the differing causes of 
poverty among blacks and whites with 
particular emphasis on the ways in which 
racial discrimination affects the efficacy of 
various antipoverty measures. 

1969 214pp $6.75 


Education and Poverty 
by Thomas 1. Ribich 


A major assumption of the war on poverty 
has been-that education and training are 
especially effective means of helping peo- 
ple to lift themselves out of poverty. By 
applying cost-benefit analysis to several 
educational programs undertaken as anti- 
poverty measures, the author tests that 
assumption and raises doubts about the 
scope of its validity. 

1968 163pp $5.00 


Negative Taxes and the Poverty Problem 
by Christopher Green 


', .. an excellent appraisal of the whole 
negative taxation question... .” Monthly 
Labor Review 


1887 210pp paper $2.50 cloth $6.75 


n The Brookings Institution 


1775 MASSACHUSETTS AVENUE N.W, WASHINGTON D.C, 20036 
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Investment Ininesl and Capilat —— | 


 Cabffornia al Fos Angeles 


Offering a unified treatment of the theory 
of intertemporal decision and. equilibrium, 
this new book shows the natural extension 
and generalization of standard price theory 
into the domain of time. This generalization 
also extends to uncertainty theory. The 
exposition is elementary, correlating the 
insights derived from calculus with geo- 
metrical and traditional analysis. | 
The book incorporates a variety of tech- 
niques: calculus, geometry. and literary 
. analysis. Numerous examples reinforce the 
text. Results and insights derived from dif- 






THE 
JOURNAL 
OF ECONOMIC 
EDUCATION 


year. All subscriptions must be prepaid. - 


Journal of Economic Education, to:. 





the only publication devoted | 
exclusively to reporting all major 
developments in teaching economics. | 


-e Original articles extending understanding of the teaching process. 
e Summaries of significant contributions appearing 
e Special departments: research in progress . . . book reviews... an- 
nouncements of conferences, seminars and fellowship programs... 
notices of personnel available in economic education. 


Among contributors: G. L. Bach, Stanford University, Kenneth Boulding, University of Colorado, 
Kelth Lumsden, Stanford University, Campbell McConnell, University of Nebraska, Donald Paden; 
University of Illinois, George J. Stigler, University of Chicago, R. Szreter, University of Birming- 
_ ham (England), Rudolph Trenton, Oklahoma State University. 
The Journal of Economic Education is published in April and November by the Joint 
Council on Economic Education with the advice of members of the American Economic 
Association’s Committee on Economic Education. Annual subscription, $3; individual 
issues, $2; 10 or more subscriptions to one address, $2.40 
per subscription. Foreign subscriptions add $1.50 per 


Send orders, accompanied by check made payable to The 


1212 AVENUE OF THE AMERICAS / NEW YORK, NEW YORK 10036 


ferent techniques are compared and cor- - 


' related. Part I covers intertemporal resource 


allocation under certainty; Part If broaches 
the more difficult topic of decision and 
equilibrium under uncertainty. The author 
clearly spells out the crucial role played by 
market imperfections, and shows’ why this 
is a vital area for future research. Emphasis 


__ is an the “real” theory of interest. 


February 1970 336 pp. $9.95 (50295-5) 
For more information write Box 903, 
Prentice-Hall, Englewood Cliffs, N.J. 07632 








elsewhere. 
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This monumental and comprehensive work—-the 
product of a quarter century of research, study, 
and reflection——is of unparalleled significance in 
the history of American economic thought. More- 
over, in its broad analytic perspective of the so- 
cial, political, and economic background against 
which the development of economic ideas took 
shape, The Economic Mind In American Civilization 
remains a fundamental study in American culture. 


“His work has been remarkedly thorough— 
superseding that of his most notable 
predecessor, Vernon L. Parrington, In range 
and objectivity.” 

Wesley C. Mitchell 


"Professor Dorfman is a prodigious scholar...” 
John Kenneth Galbraith 


“Incomparably the best thing ever written on 
the development of economic thought and 
doctrine... extraordinary readablillty.” 
Alvin Johnson 


"The volumes blaze a new trall. They make 
avaliable a vast amount of material pertinent 

to an understanding of American civilization... 
Veblen would have liked this book.” 

Ralph Henry Gabriel, 

The New York Times Book Review 


“An important addition to the shelves of 
economic literature, and comforting proof that 
economlsts have made a lot of progress in 

the last couple of centuries.” 

The New Yorker 


ITHE ECONOMIC 
S MIND IN AMERICAN 
CIVILIZATION 

1606-1933 5 vols. (1946-1959) 


In his detailed exposition of the history of the 
American contributlon to economic thinking, 
Professor Dorfman, drawing from unpublished as 
well as published sources, has given attention to 
the contributions not only of the formal thinkers 
and recognized expositors of the economic dis- 
cipline, but also of Informal commentators, pub- 
lic figures, non-academic and popular Influences. 


CONTENTS 


Volume | 
Book One: Calonlal America 
Book Two: From Independence to Jacksen 
Part One: The Emergence of Traditlons of 
“Free Enterprise.” 


Volume il 
Part Twe: The Emergence of Systematic Economics 
Baek Three: From Jackson to the Civil War 
Volume Ii 
Part I: The Era from 1865 to 1880 
Part il: The Expansion of Econemic Thought 
Part ili; The Heartbreaking Nineties 
Part IV: The Promise of the New Century 
Volume IV 
Part |: The Era of Adjustment and Progress, 1618-1829 
Volumo Y 
Part !: The Era of Adjustment and Progress, 1918-1829 
(continued) 


Part Il: The Great Depression, 1829-1933 





Now available for the first time in many years as a complete set! 


Vol,'s | & tl, 1606-1868... cnnn-vcssnesnemvcassercsesnenacaes $20.00 
Vol. II, 1865-1918... sisete canna sa cxcgnoveenbeadocosneaan’ 12.50 
Vol.'S IV & V, 1918-1933 Qo eee eee ceceen eee . 20.00 
For the sat of five volumes... eeeneneee $47.50 


AUGUSTUS M. KELLEY, Publishers 
1140 Broadway, New York, N. Y. 10001 


Please tention Tae Aurrican Economic Review Wher Writing to Advertisers 
xxvii 





corchsooks- 


New and oncoming oe as 


‘Curis ARGYRIS 
` Personality and Oraa 
-The Conflict Between System 
and the Individual `> : 


.“TY his] integrated review will produce, I hope 


a few basic foundations for : a systematic 
framework for the field of o ational behav- 
ior.’ "—Cunis ARGYRIS, in the Introduction 

. TB/1495 $1.95 


Davip Bropy 
Steelworkers in America 
The Nonunion Era — 
“A lively, well-written; and carefully documentéd 
account of .., labor in steel in the three decades 
that preceded the great depression,” —JorL ad 
MAN, Journal of Political my 

a _ TB/1485 $2.95 


W. ARTHUR Lewis - 
Theory of Economic Growth 


“A landmark in the contempo approach to 
economics,”"—-The Observer (London). “An ex- 
tremely important book. . . A working handbook 
for statesmen ‘as well as a detached study.”"— 


The Econoinist | ~ TB/1492. $2.45 


WrLLiAM F. WHYTE. 


Money. and Motivation | 
An Analysis of Incentives in Industry 


“Whyte has contributed considerable insight to 


our understanding of incentives and worker mo- 


tivation.”—Invin SoBEL, The American Economic 
Review. (Researches in the Social, Cultural, and 
Behavioral Sciences, edited by Benjamin Nelson.) 


as ii $1.95 


Complete of Harper Torchbooks [733 volumes now in prin available on request from 
Dept, 51, fine & ROW, Publishers, Cae 49 E. 33d Shi York N.Y. 10016 


1817 — 









CONTRIBUTIONS TO ECONOMIC ANALYSIS 





New Volumes: 


Vol. 60: A Stroctural Model of the u.s. Balance 
of Payments. 

By M. F. J. PRACHOWNY, Queen's University, 
Kingston, Ontario, Canada. 

1969. 176 pages, Hf. He (79 su $9.50) 

ISBN 7204 3157 3- 


Vol. 61; A Contribution to the General Equilibriom 
of Preferential Trading. 

By M. C. KEMP, University of New South Wales, 

Kensington, Australia. 

1969. 149 pages. Hfi. 28.50 (67 s.; $8.00) = 

. ISBN 7204. 3162 X- 


Vol. 62: Industry Production Behavior: the 
Order-Stock Distinction. 

By D. A. BELSLEY, Department of Economies, 
Boston Collage. 


1969. 250 pages. Hf. 45.— (105 s. $12.60) | 
ISBN 7204 3159 X - 
Further volumes are fa active preparation. 








Editors: J. TINBERGEN, D. W, JORGENSON, J. WAELBROECK and J. JOHNSTON 


Vol. 63: Optimal Economic Growth. 

Shifting finite versus Infinite time horizon, 2 8 
By M. INAGAKI, Department of Economics. E 
University of Montreal 


1970. Ca, 200 pages. In preparation. 


- ISBN 7204 3161 1 





Vol. 64: American and British Régional Export 
Determinants. . 

By A. L. GINSBURG, Department of Economics, 

City University of New York 

1969. 199 pages. Hf. 35.— (82 s.) $975) 

ISBN 7204 3158 1 


Vol. 65: Estimating the Parametors of the Markov 
Probabllity Model from Aggregate Thne Series 
Data. 

By T.'C. LEE, University of Connecticut; G. G. JUDGE, 
University of lilinols, and A. ZELLNER, University of 
Chieago. 


1970, 254 pages. Hfi. 43.—{100 s, $12.00} 
ISBN 7204 3163 8 





A complete list of titles published In the series ''Contributions to Economic Analysis" Is available on request. 


ro.boxt NORTH i HOLLAND NETHERLANDS 
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WE'D LIKE YOU 
TO MEET TAE- 


ARKANSAS TRAVELER. 


if you happen to teach In Arkansas, that Is. If not, how about meeting the Colorado Traveler, the 
Michigan Traveler, the Pennsylvania Traveler, etc.? They'll tell you about economics texts that say 
it straight. About economics texts that excite the mind. And about economics texts that do enlighten 
today’s econ student. Economics texts from HRW. Of course. 





INTRODUCTION TO MACROECONOMIC 
THEORY 

Edward Ames, SUNY, Stony Brook 

1968 / 144 pages / $2.95 paper 
(Principles of Economics Series) 
INTRODUCTION TO INPUT-OUTPUT 
ECONOMICS 

Chiou-shuang Yan, Drexel Institute of 
Tachnology 

1969 / 144 pages / $2.95 paper 
(Principles of Economics Serles) 
MACROECONOMIC ADJUSTMENTS 

John A. Carison, Purdue University 
January 1970 / 160 pages / $2.50 paper 
(Principles of Economics Series) 
MODERN POLITICAL ARITHMETIC 

Bruce F. Davie and Bruce F. Duncombe, 
both at Georgetown University 

February 1970 / 128 pages / $3.95 paper 
(tent.) (Economic Series) 

MACRO: A Game of Growth and Policy 
Peter H. Lindert, University of Wisconsin, 
Madison 

February 1970 / 72 pages / $2.95 paper 
Referee’s Manual (Economics Series) 
READINGS IN THE HISTORY OF 
ECONOMIC THEORY 

Ingrid Rima, Temple University 

January 1970 / 256 pages /$5.95 paper 
(tent.) (Economics Series) 

A RADICAL’S GUIDE TO ECONOMIC REALITY 
Angus Black 

April 1970 / 96 pages / $2.95 paper (tent.) 


DECISION-MAKING AND THE THEORY 

OF THE FIRM 

Ira Horowltz, Indiana University, Bloomington 
January 1970 / 416 pages / $10.00 (tent.) 


READINGS IN THE ECONOMICS OF 
INDUSTRIAL ORGANIZATION 

Edited by Douglas Needham, SUNY, Brockport 
January 1970 / 320 pages / $5.95 paper 


THE EMERGENCE OF MANPOWER POLICY 
Garth L. Mangum, University of Utah 
January 1970 / 192 pages / $3.50 paper 
(Business and Society Series) 


PORTFOLIO BEHAVIOR OF FINANCIAL 
INSTITUTIONS 

Wiliam L. Silber, New York University 
January 1970 / 160 pages / $6.95 
(Finance Series) 


STATISTICAL ANALYSIS: With Business and 
Economic Applications 

Ya-lun Chou, St. John’s University 

1969 / 816 pages / $12.95 


Instructor's Manual 

Study Guide 

Donald R. Plane, University of Colorado 
1969 / 288 pages / $3.95 paper 


MATH AND STATISTICS FOR ECONOMISTS, 
Second Edition 

Gerhard Tintner, University of Southern 
California, and Charles B. Millham, 
Washington State Unlversity 

January 1970 / 480 pages / $10.95 (tent.) 


For more detalls about these and other fine economics texts—or for a meeting with the Arkansas 
Traveler or any other Holt Traveler, please write to Mrs. Rhoda Villanueva, copywriter, College 


Promotion. 





Holt, Rinehart and Winston, Inc. 


383 Madison Avenue, New York 10017 
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Announcement of the 1970 session of the 


ECONOMICS. INSTITUTE | 


Sponsored by the 


American Economic Association 


= in cooperation with the l 
‘Institute of International Education and 


other Foreign Student Sponsoring Agencies 


ee 


FACULTY OF THE INSTITUTE Ib RECRUITED NATIONALLY, 


ORA SEIS OF ee TETS ANO ae 


Location and Dates of Institute = 
UNIVERSITY OF COLORADO 


Gunes 17 - fugu 19, 1970 


Admisaion and. Fellowship Information 


<i lll Mas tala il bn: shales a gabe iat 
proof of admission to graduate work in ‘economics or agricultural economics at a university or 
college in the United -States for the academic year following the~Institute; Preference is given 
to applicants who have not previously ‘stidied economics.in the United States. The Institite is 
designed’ primarily for full session participants, but provision is made for the admission of a l 
limited number of applicants for the last five weeks of the program only (i.e July 15-Angust ` 
19). Preference is given.to single-students and to married students who will not be accompanied 
by any dependents since only these will be accommodated in the Institute's residential. facilities. 
The admission of others is not precluded but will be conditional upon the applicant Being able 
to arrange satisfactory living facilities for himself and his family independent of the Economics 
Institute and prior. to its opening date. Applicants and/or their academic year sponsors normally . 
will be expected to pay the full costs of their.participation in the program., However, a number of 
partial cost fellowships will be allotted on a competitive basis to applicants without alternative 
sources of full financial support. The total enrollment is limite! to approximately 100 students. 
a eee een eee eee ; 


the office of the director. 


‘ . 1 xt i 
A.K.A. Policy sad RR Board 
Henry Rosovsxy, Harvard U Chairman 
Dovorass C., NORTA, eiversine of Washington 
Gustav Rants, Yale Unive 
Vernon W. Rutran, U of Minnesota 


Josern J. SPENGLER, Duke Universit 
JEFFREY WILLIAMEON, University of Wisconsin 





£ Ea Di a t t 4 


- Wyn F. Owen, University of Colorado 
Office of the Director Telephone 
. Economics Institute (303) 443-2211 
University of Colorado Ext. 7337 
_ Boulder, Colorado Cable 
USA 80302 


Please mention Tux American Economic Review When Writing to Advertisers 


xxx 





ore = 


New MARKHAM B 





NOTES AND PROBLEMS IN MICROECONOMIC THEORY 


by Samuel Bowles and David Kendrick 
in collaboration with Lance Taylor and Marc Roberts 


This book consists of an annotated list of fundamental reading sources and a set of problems which 
present the basic concepts of microeconomic theory. - 

The problems presented here are Intended to help the student become thoroughly versed In the 
fundamentals of the subject, while at the same time discovering for himself the strengths and 
weaknesses of the current state of development of microeconomic theory. 


“There has been a strong shift toward the use of problem-solving as a method of instruction in the teaching 
of economic theory, especiaily at the graduate level. The Bowles-Kendrick is the first comprehensive collection 
of problems that can be used for instructional purposes.” Dale W. Jorgenson Harvard University 


Publication May 1970 275 pages $3.50 List, Paper Cover 


PUBLIC EXPENDITURES AND POLICY ANALYSIS 
Edited by Robert Haveman and Julius Margolis 


The papers In this volume form a comprehensive study of public expenditure economics. Both 
theory and current practice In public expenditure analysis are covered. Major sections of the book 
deal with pa deen in application of economic analysis and Institutional factors affect- 
ing Implementation of public expenditure decisions. 


Publication May 1970 595 pages $9.50 List, Hard Cover/ $6.50 List, Paper Cover 


REBELLION AND AUTHORITY: An Analytic Essay on Insurgent Conflicts 
by Nathan Leites and Charles Wolf, Jr. 


The broad aim of this book is to develop a method of analyzing Insurgent conflicts which approaches 
the rigor achieved in analysis of strategic nuclear confilcts. Varlous concepts are developed, such 
as the “demand” for and Pass of rebellion; the “inputs” and outputs” associated with rebel- 
Hon; ‘‘damage-limtting”’ and “profit maximizing” Influences on population behavlor; and the princ!- 
ples of target-selection as they affect the contesting sides. The concepts are then applied to specific 
cases of insurgent conflict both foreign and domestic. 


Published February 1970 174 pages $5.95 List, Hard Cover 


COST AND CHOICE: An Inquiry in Economic Theory 2 
by James M. Buchanan 


This new book presents a critical examination of the fundamental elements of traditional cost 
theory and challenges the prevailing orthodoxy that the opportunity cost which Influences choice 
can be objectively measured. In a literate, straightforward, non-mathematical exposition, the author 
presents Ideas that will stimulate serious reconsideration of the basic concepts of cost and choice. 


Published November 1969 122 pages $4.95 List, Hard Cover 





MARKRAM (0005 100) COMEN 


3322 West Peterson Avenue è Chicago, Illinois 60645 © (312) 539-0626 
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Just Published by the IMF 


THE INTERNATIONAL MONETARY FUND, 1945-1965 
Twenty Years of International Monetary Cooperation 


Vol. I Chronicle, 663 pp. 
Vol. H Analysis, 621 pp. 
Vol. IU Documents, 549 pp. 


This history of the first twenty years of the-International Monetary Fund, written 
by past and present members of its staff, attempts to recount objectively what were 
its origins and what have been its plans and activities. 

Volume I contains a chronological account of the evolution of the Fund from the 
original plans formulated in 1941 to the end of 1965, showing the development of its 
policies and the influence on the Fund of various national viewpoints. Volume I 
analyzes the Fund’s policies in three major fields and reviews its constitutional de- 
velopment. Volume II reproduces the major documents referred to in the other two 
volumes including some not hitherto published—notably early versions of the plans 


devised by Lord Keynes and Mr. Harry Dexter White. 


Price: $12.50 the set of three volumes ($5.00 a volume if sold separately), or the 
equivalent in most other currencies. 


Address inquiries to 


Sales Manager 
International Monetary Fund 


19th and H Streets, N.W. Washington, D.C., 20431 U.S.A. 





New 


The Political Economy of Change 
Warren F. Ilchman and Norman Thomas Uphoff 


In this attempt to provide a social science superior to present political science and more 
relevant than economics for the task of analyzing public policy, especially in relation to 
developing countries, the authors explore the functions and characteristics of political re- 
sources, political exchange, and political productivity. This perspective permits them to 
compare the efficiency of various public policies and to estimate their costs. They believe 
that they can answer “How much is enough?’ when the decision to invest in political and 
administrative infra-structure is made, and can incorporate the requirements of political 
optimality and feasibility into the same system that considers economic optimality and 
feasibility. For the social scientist in search of a scheme that can deal with any regime, this 
volume should prove stimulating and refreshing. 


1969 LC: 71-81743 384 pages $8.50 


a from California 


4 


University of California Press ° Berkeley 94720 
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Recent and forthcoming— 


Essays in European Econotie History 
F. Crouzet, W. H. Chaloner, and W. Stern, editors 


This volume makes available previously untranslated or difficult to obtain articles on 
European economic history, covering a period from the French Revolution to the First 
World War, a periód that saw the development of European industrialization. The book 
includes essays from several countries in Western and Central Europe, essays chosen for 
their quality, that offered new theories when they appeared or revised traditionally ac- 
cepted Ideas and that are not purely factual but deal with problems of general interest, 
The volume thus offers an eclectic selection of viewpoints on nineteenth and early twen- 
tieth century economic developments in continental Europe. 

January, 1970° 272 pages $12.00 


and revised editions of major works by Paul Einzig— 
A Textbook of Foreign Exchange 


A discussion of exchange control, the Euro-currency markets, the recently developed i in- 
terbank sterling market, foreign exchange theories and policies, and the history of for- 
eign exchange. The new edition includes a detailed study of the changes brought about 
by the devaluation of sterling in 1967. 

Second edition, 1969 272 pages $7.50 


The Euro-Bond Market 


The tremendous expansion of the European market in foreign bonds since the publica- 
tion of the first edition of this book has led to this revised and enlarged edition. The 
market in foreign dollar loans in Europe described in the original edition has come to 
be known as the Euro-Bond market, hence the change in title from Foreign Dollar Loans 
in Europe. New chapters cover the emergence of a secondary market, the increase in 
D. mark bond issues, the changing role of the United States from a Jender in Europe to a 
borrower from Europe, and the growing popularity of convertible bonds. 

January, 1970 224 pages $9.00 


The Euro-Dollar System 


Although transactions in Euro-dollars and in other foreign currency deposits have as- 
sumed considerable importance during recent years, this book is the sole attempt to de- 
scribe the practice fully and to analyze its theoretical implications. This fourth edition 
offers updated material and a new chapter describing the spectacular increase in the 
volume of American borrowing in Europe and its effect on interest rates. 

May, 1970 232 pages $12.00 


Foreign Exchange Crises 


A detailed analysis of economic crises in general, discussing the causes of such crises, 
their symptoms, their effects, and the means governments employ to deal with them. 
This new edition considers major events that have occurred since the book first appeared, 
including the devaluation of sterling and of the franc, the adoption of a two-tier gold 
system; and the strengthening of the dollar. May,- 1970 240 pages $7.50 


ST. MARTIN'S PRESS 


College Department 175 Fifth Avenue New York, New York 10010 
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The Great Richmond Terminal 
A Study in Businessmen and Business Strategy 


By Maury KIEN, University of Rhode Island. xii, 323pp., maps, tables, appendixes, bibliog., index. $9.50 
(Eleutherian Mills-Hagisy Foundation) 


This case history of the Richmond Terminal, one of America’s first pure holding companies, documents the 
process of economic development in the South during the post-Civil War era. The railroad was the first large 
southern industry to arise after the war and the first to confront the major decision-making problems of or- 
ganization, administration, and mobilization of capital. The Richmond Terminal is of particular significance 
because its history corresponds to the basic pattern of the railroad’s development and it offers insight into the 
evolution of corporate and financial institutions. Associated with the history and growth of all the towns 
throughout the south, the Richmond Terminal is of further interest because, in its existence today as the Southern . 
Railway Company, it remains the dominant system in the South. 


Legitimacy of the Business Corporation 
By JAMES WILLARD HURST, University of Wisconsin. 181 pp., bibliog., index. $6.50 


These three essays deal with public policy and the business corporation in the United States from 1780 into the 
1960's. The study follows the almost two. hundred years of public policy which has concentrated on making 
the corporation a “legitimate instrument of business energy and ambition.” Full documentation is included with 
detailed references to all relevant legal materials. This examination of the legitimacy of privately organized 
power is the most complete study of this important force available. 


University Press of Virginia | Charlottesville 


FISHERY ECONOMISTS | 
are required by 
FOOD AND aad oy ORGANIZATION 
of the 
UNITED NATIONS 
in various countries 


IF YOU HAVE: -~—Degree In economics or mathematics and economics from a university 
of recognized standing 


-Five to seven years experience, depending on the assignment, as an 
economist In government departments, private enterprise or In Interna- 
tional organizations, especially in the field of fisheries 

-A very good knowledge of one of the three official languages of FAO 
(English, French and Spanish) 


Ability to establish and maintain good working relatlons with people of 
different social and cultural backgrounds 


WE CAN OFFER:-—Annual Salary ranging from US $9,666 to 15,119 net (tax free), plus post 
Cost of Living Adjustment, other allowances and liberal fringe benefits 


IF INTERESTED: Send résumé to: 


Chief, Recrultment Office 
FAO of the United Nations 
Viale delle Terme di Caracalla 
00100 Roma, Italy 


Quoting Reference HF/F1/3 
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Ascent to Affluence: A History of American Economic Development. Charles 
_H. Hession and Hyman Sardy, both of Brooklyn College, 1969, 6 x 9, 912 pp. This 
_ unique text Integrates the theories of economic growth with detailed historical analysis 
of the entire American economic experience from colonial times to the present. Each 
of the ten parts of the book is preceded by an Introduction that points out one or 
more theorles of growth as a possible analytical framework for the understanding of 
the perlod in question. Succeeding chapters describe the main sectors of growth In 
-the period, analyze the applicability of the theory of the historical data, and interpret 
the political and cultural processes which accompanied the economle changes. — 


NEW è 1970/NOW. AVAILABLE. Mathematical Models In Microeconomics. 

Coldwell Daniel,- Hi, University of Houston, 1970, 6 x 9, 228 pp. This new book 

' presents a-clear, rigorous, and well-organized development of the basic models of 

microeconomle analysis. Precise exposition helps the reader to understand micro- 

economics step-by-step; the use of mathematical logic encourages consistent applica- 
tions of Tuhdamerital sconomie theory. 


NEW—-1970. Quantitative International Economics. Edward E. Leamer and 
- Robert M. Stern of the University of Michigan. 1970, 6 x 9, est. 224 pp. The object of 


: thls book is to sat forth on a reasonably advanced level the various methods for quanti- 


tative measurement of the most important relationships at issve in the areas of the 
balance of payments and international trade and welfare, to give some of the recent 
research in the area, and to Indicate directions for new research. 


ALLYN AND BACON, INC. {o Mente nem, 02210 
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the new economics books 


THE WELFARE STATE: U. S. A. 
An Exploration In and Beyond the New 
Economics 


Meiville J. Ulmer, University of Maryland 


203 es, Paper, March 1970 
(Cl 1969, 95) 


MACROECONOMICS: Selected Readings 
Edited yd Walter L. Johnson and 


David R. Kamerschen, 
both of the University of Missouri 


520 pages, Paper, Late Spring 1970 


FINANCIAL INSTITUTIONS 
AND MARKETS 


Murray E. Polakoff, New York University, 
and Others 


650 pages, Late Spring 1970 


Houghton 


describes the welfare state structure and its 
theoretical foundations, Including the new 
economics 


analyzes our pressing economic problems and the 
government’s efforts to solve them 

examines the Keynesian principles of economic 
planning in operation, and 

develops a new plan for treating unemployment and 
pavar and providing an unprecedented measure 
of stability for the overall economy of the nation. 


An excellent supplement for introductory economics 
and for reading by economics students at all leveis. 


thirty-seven selections from the most recent 
iHerature show macroeconomics in action 


+ such topics as wage-price guidelines are Included 


+ 


$ ` 


a strong section on pol pe ria application of 
preceding theoretical m 


editorial part introductions give Soueston to the 


volume 


exercises for the student are provided 


designed and organized for the typical intermediate 
macro course; sultable also as background In the 
first graduate level course. 


a distinguished, contem mperely text for courses in 
money and banking and financial institutions 


- and markets 


twenty-eight outstanding specialist-authors 
contribute original chapters to a skillfully organized 
and well Integrated volume 


particular care has been taken by each author to 
achieve uniformity with the overall design of the book 


the conceptual framework is based on fiow-of-funds 
analysis as the central organizing device which 

best serves to integrate theory, description, empirical 
data, and policy 


a distinctive feature Is the extensive analysis and 
comprehensive treatment given to the principal 
financial Intermediaries, In a total 
financial-systam approach 


text organization makes the book equally 
appropriate for one-semester or longer courses in 
money and banking or financial institutions 

and markets, 


f in Publisher of the American Heritage Dictionary of the English Language 


Boston, Atlanta, Dallas, Geneva, HH., New York, Palo Alto . 
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Announcing 


THE WADSWORTH SERIES 
IN LABOR ECONOMICS 
AND INDUSTRIAL RELATIONS 


edited by Lloyd Ulman and George Strauss, Institute of Industrial Relations, 
University of California, Berkeley 


This series was Inspired by the realization that some of our most serious social Issues both 
arise within and profoundly modify the labor market and its Institutions. 


Among other high Interest topics, the paperback volumes in the series will treat such prob- 
lems as: the rights and welfare of ethnic minorities; unionization of white-collar and pro- 
fessional people; economic growth and unemployment; automation and Job tralning; 
antitrust, conglomerates, and coalition bargaining; union democracy and the collective 
bargaining process; and comparative labor movements. 


Our first volume: THE INVESTMENT 


by Lester C. Thurow, Massachusetts Institute of, - 
Technology. Avallable in July 1970. . 
About 125 pages. 5% x 8%. Paperbound. 


Just published 


ECONOMICS IN AMERICAN SOCIETY 
by John A, Orr, Florida Atlantic University, and Donald T. Savage, University of Maine 


Students complain that their introductory course in economics is not “relevant.” Instructors 
object to books that restrict course flexibillty or pre-empt the major role of the instructor 
in the teaching process. 


We have just published an introductory text that acknowledges these complaints. We are 
excited about the stated objectives of the book: to make economics interesting, to cause 
students to ponder some of the controversial economic and social questions of our age, 
and to interest students In developing their economic ea by Amg additional 
courses. 


We are equally enthuslastic about the unique teaching tools employed in the text: CHAIN 
REACTION DIAGRAMS, allowing the Instructor to move further Into economic controversies 
than is usually possible in a brlef core text; AUTHOR OPINION SECTIONS, stimulating stu- 
dents to formulate thelr own position on controversial economic problems; and QUESTIONS 
that encourage the student to apply learned concepts to practical problems rather than 
merely return printed words. February 1970. 384 pages. 74% x9¥%. Clothbound. 


For your examination coples of these books and additional information on the Wadsworth Series in 
Labor Economics and Industrial Relations, please write to Box AER-3, 


WADSWORTH PUBLISHING SONAE ARTE, INC. 
Belmont, California 94002 
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New and Forthcoming 


TIME SERIES ANALYSIS, 
FORECASTING AND CONTROL | 


by GEORGE E. P, BOX, University of Wisconsin and GWYILYM M.J ENKINS, University . 
of Lancaster. This book is concerned with discrete time series and dynamic models and their 

use in forecasting and control. The techniques are all illustrated with real examples using 

economic and industrial deta, June, 1970; 500 pages, $18.95 (est) 


UNCERTAINTY AND ESTIMATION IN ECONOMICS 
In Three Volumes 


by D. G. CHAMPERNOWNE, Cambridge University. Describes the use and interpretation 
of imperfect knowledge and imperfect information within the social sciences, particularly 
economics. Volume I covers preference and probability orderings, measurements plus varied 
models and random samplings, and Bayesian methods of estimation. Volume II continues 
with the experimental method in. economics, significance texts, point estimators, interval 
estimators, social surveys, time series, sequential sampling, regression models and econo- 
metrics, and equilibrium of frequency distributions. Volume [I considers situations of 
complete uncertainty, choice in risky ‘situations, portfolio selection, measurement of risk- 
aversion and diminishing marginal utility, project analysis and planning under uncertainty, 
and the effects of uncertainty in public affairs, Volume I, January, 1970, 288 pages, $9.75; 
Volume II, 428 pages, January, 1970, $14.75, Volume III, 112 pages, January, 1970, $5.00. 


DYNAMIC PROGRAMMING 


by D. J. WHITE, University of Strathclyde, Glasgow. Designed to remove previous mis- 
conceptions of Dynamic Programming and the attendant emphasis on its heavy computa- 
tional aspects, this book provides a clear understanding of the positive contributions of D.P., 
its advantages and disadvantages, and its practical applications. 1969, 230 pages, $11.95 


THE ESTIMATION OF DISTRIBUTED LAGS 


by PHOEBUS J. DHRYMES, University of Pennsylvania. The first integrated presentation’ 
of distributed lags as developed over the years. It deals with the formulation, motivation, 
and empirical applications of distributed lag models, The algebraid structure of lag operators 

is developed, and their usefulness in dealing with distributed lags is demonstrated. The 
major distributed lag models such as the geometric, polynomial and general rational models 
are developed and efficient estimation procedures are devised for thetr parameters. Methods 
of discriminating among the alternative distributed ii models are also a 1970, 
400 pages, $12.95 ( est.) 


COLLECTIVE CHOICE AND SOCIAL WELFARE 


by AMARTYA SEN, Delhi University. The problem of aggregating the Seas of 
"individuals into a collective preference is the subject matter of this book. This is studied: in 
a very general form and as such the results should be of relevance to welfare economics, 
theory of economic policy and planning. Integrates the relevant materials in economics, . 
philosophy, and politics in so far as they contribute to an penance of the problem of 
‘collective choices. 1970, 256 pages, $15. 00.( est. y ” “an l 


HOLDEN-DAY, INC. s Das 
500 Sansome Street . _ San Francisco, California 94111 
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You'll find most of the economists represented 
here agreed that the business cycie as we know 
It Is generally a theory of the past; particularly as 
It regards major depressions Ilke 1873 and 1929. 


eae a eek ri SM These papers and discussions concern the busi- 
Si the Business. a: ee kK ness cycle experience of over a dozen countries 
“Ode Obs ie | W in the Westem and Soclalist worlds and Japan. 


They were presented in Aprii 1967 to the Social 
Sclence and Research Committee's conference 
on Economic Stabllity In London. 


“Is the Business Cycle Obsolete?”’, edited by 
Martin Bronfenbrenner, Professor of Economics, 
Graduate School of Industrial Administration, Car- 
negie-Melion University, has 486 pages of other 
interesting material, too. For Instance, It contains 
three econometric papers about dynamic models 
$ used as devices for nipping real-world cyclical 

. Movements In the bud and as subjects of statistl- 
cal research. It Is also the only comprehensive 
english publication of the conference. 


Read the chapter headings below and see what 
the book covers. Then send your check or money 
order for $12.50 with the convenient coupon. We'll 
pay the postage on all pald orders. 


We'll also give you 10 days to return the book 
for a complete refund. 





That's In case you don’t like what you find out. 


CHAPTER HEADINGS: 
|. The Experience of the Western World IHL Economic Fluctuations under Soclaiiam. 


wiley: 


eee a S. E A A A A G E E. A. A.. E, E. T. NS SAADA. EAA: EAA, ASG ERAAN- ETA: A 


and Japan. IV. Econometric Studies. 
il. International Transmission of V. Business Cycle Policies. 
Economic Fiuctuatlons. VI. Discussion and Debate. 








| SAVE MONEY! | 

| Enclose your check and Wiley pays ail delivery and handiing charges. | 
TO: WILEY-INTERSCIENCE, Dept. 218 

| A Division of John Wiley & Sons, Inc., 605 Third Avenue, New York, N.Y. 10016 | 

| Gentlemen: | 

| Please send me .——————— coples of “Is the Business Cycle Obsolete?” @ $12.50 each. | 
! enclose $—.——— and understand that Wiley-Interscience pays all delivery and handling 

| charges. If | am not satisfied with the book(s) | may return the order within 10 days for a | 
tull refund. 

| [] Bill-me. | 

| Name | 

| Address | 

| Oa n Aa A (6 | 


b i a a a i a a a ieee 
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From Cambridge 





INDUSTRIALIZATION IN AN OPEN ECONOMY 


- Nigeria 1945—1966 
_ PETER KILBY 


This analysis of the process of industrialization in Nigeria goes beyond ques- 


_ ` tions of allocational efficiency to underlying organizational and institutional 


© factors. 

Subjects discussed include the performance of the export sector, the impli- — 
cations of the developing petroleum industry, the importance of foreign enter- — 
prise, the role of government, etc. In examining the development of skills and 
| ila aac piterpriie;t the author questions conventional development theory. 
| $14.50 


- READINGS IN THE CONCEPT _ 


AND MEASUREMENT OF INCOME 
Edited by R. H. PARKER and G. C. HARCOURT 


‘Brings together some of the most important writings in economic literature 
on the subject. An introduction by the editors provides an overall view v of the 

concept of income. 
The book is primarily for practitioners and students of economics, with | 
several contributions on the borderline between economics and accounting. 
Cloth $12.50 Paper $3.45 


PRODUCTIVITY IN TRANSPORT 
B. M. DEAKIN and T. SEWARD 


_ An empirical study of productivity between 1952 and 1965 in six sectors of 
- public transport and communication in the United Kingdom: railways, public 
road passenger transport, road haulage contracting, sea transport, port and 
inland water transport, air transport, and postal services and telecommunica- 
tions. (Department of Applied Economics Occasional Paper 17) 

Cloth $7.50 Paper $3. 29 


| DECISION, ORDER AND TIME IN dasa AFFAIRS 


. Second Edition 
G. L. S. SHACKLE 


The second edition has a new preface, additions to the bibliography, and a new 
chapter introducing in three distinct but closely connected forms the notion 
of “elasticity of surprise,” a measure of the sensitivity of response to discon- 
certing events. $8.50 
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From Cambridge 





THE NEOCLASSICAL THEORY OF 
PRODUCTION AND DISTRIBUTION 
C. E. FERGUSON 


The first section of this complete and systematic study gives full coverage of 
microeconomic neoclassical theory. In the second part Professor Ferguson 
examines the “alternative” theories of Kalecki, Kaldor, Joan Robinson, Ken- 
nedy, Pasinetti and others. 
The controversy over the way in which technical progress takes place is 
examined with regard to the recent work of Samuelson, Solow and Arrow. 
$14.50 


MARSHALL, MARX AND MODERN TIMES 


The Multi-Dimensional society 
CLARK KERR . 


Professor Kerr examines the economic views of society of Alfred Marshall and 
Karl Marx, and studies the multi-dimensional character of modern society, 
. considering the varied groups within it. 

He pays particular attention to the American educational system and sets 
forth his ideas on present-day student revolt. 

“A timely book, of interest to those who seek solutions to current problems.” 
—Library Journal $4.95 


POVERTY IN BRITAIN AND 
THE REFORM OF SOCIAL SECURITY 
A. B. ATKINSON 


This study is concerned with the adequacy of the present British social se- 
curity provisions for low income families and with evaluating the cost and 
effectiveness of possible reforms. The proposed reforms discussed include a 
negative income tax, a social dividend scheme, new child allowances, more 
generous old age. pensions, and the replacement of National Insurance con- 
tributions by a social security tax. (Department of Applied Economics Occa- 
sional Paper 18) Cloth $7.00 Paper $3.25 








CAMBRIDGE UNIVERSITY PRESS 
$2 East 57th Street 
New York, N.Y. 10022 
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URBAN ECONOMICS Theory, Development, and Planning 


Edited by William H. Leahy, University of Notre Dame, 
David L. McKee, Kent State University, and 
Robert D. Dean, Memphis State University 


This reader is the first presentation of the best theoretical work done to date j in urban eco- 
nomic analysis. Urban Economics supplies the most sophisticated and recent tools for. 
‘urban analysis and includes articles which represent all the important theoretical bases cur- 
rently accepted as integral parts of urban economics: location and spatial factors, urban ` 
land use, planning, central-place theory, and urban economic ¢ development. l 
February, 1970 352 pages (approx.) g a aper, $4.95 
ary pages PP te T ‘oth. $5.95 


REGIONAL ECONOMICS Theory and Practico 


Edited by David L. McKee, Kent State University, | 
Robert D. Dean, Memphis State University, and 
William H: Leahy, University of Nofre Dame 


Regional Economics presents classic articles from economists’ of all types who have con- 
tributed to regional economic theory: economic theorists, land economists, industrial loca- 
tion theorists, and development economists. The book begins with an introductory section 
that defines regional economics and its tools. The largest portion of the book is devoted 
to the pee eraa at the’regional level—expansion and — The last part is 
concerned the making of regional economic policy. ; 
April, 1970 304 pages (approx.) > o p. 0a ss paper, $4.95 
je | ag. 18 cloth, $5.95 


SPATIAL ECONOMIC THEORY ` 


Edited by Robert D. Dean, Memphis State University, 
William H. Leahy, University of Notre Dame, a 
David L. McKee, Kent State University a 


This reader is evidence of the growing awareness ; among economists that a comprehensive 
economic theory should consider both space and time dimensions, and that the locational 
factors of economic activity have a significant bearing on our urban and regional econ- 
omies. The book begins with an overview of spatial economics in its two major aspects— 
partial equilibrium and general- equilibrium analysis—and investigates the subdivisions of 
_ partial equilibrium | analysis—least-cost theory,. locational interdependence, market-area 
analysis, and locational equilibrium analysis. It then focuses on general: equilibrium theory, 
and concludes with a synthesis of the loading theories on spatial economic structure. 
February, 1970 384- pages (approx.) ka paper, $4.75 
cloth, $5.95 


ENTREPRENEURSHIP AND ECONOMIC DEVELOPMENT 

By Peter Kilby, Wesleyan. University | 

This unique volume is a carefully structured selection of essays on the role of ehtrepreneur- 
ship in economic development. Featuring a substantial theoretical essay by the author, this 


group of articles is the first to present all the major theories of entrepreneurial supply and 
the best applied studies carried out in underdeveloped countries. 


June, 1970 448 pages (approx.) $11.95 text. 
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New Perspectives in Economics 
Economic Progress and the Developing World 


By Edward Marcus, The City University of New York ~ 
Mildred Marcus, The City University of New York j 


A closely reasoned, carefully written critlque of the social, economic (within the 
nation itself and In relation to other nations and the world economy), and 
cultural factors which aid and inhibit econdmic development in the less developed 
nations. The book provides. an excellent Introduction to the theory and 
problems of development. No one solution to the development problem Is 
emphasized. Rather the authors give the reader the “feel” of an underdeveloped 


_ country and the magnitude of the problems that must be overcome in order 


to start the development process. Summer 1970, approx. 128 pages, illus., 
softbound $2.95 (tent.) 


Urban Analysis 


Readings In Housing and Urban Development 


. Edited by Alfred N. Page, University of Washington 


Warren R. Seyfried, University of Washington 


Focusing on the Important economic aspects of the role of housing In urban. 
development, this collection of scholarly and topical,.theoretical and empirical, 
papers provides thorough coverage of the work accomplished In the fleld 

of housing and urban economics. Subjects include the demand for housing, the 
theory of housing, location, property values and race, slums and urban renewal, 
public policy, and the urban environment. © 1969, 450 pages, hardbound $6.50 


Also of Interest 


The Age of the Economist 
By Daniel R. Fusfeld, The University of Michigan 


This widely acclaimed exposition of the major trends in economic thought 
presents the ideas of economists in relation to the political and philosophical 
ideas and circumstances of their ages. Fusfeld’s application of the “sociology of 
knowledge” approach emphasizes the significance of economics for public 
policy Issues, Idealogica! disputes, and social philosophles. ‘Indeed, one 

of Fusfeld’s singular merits as a writer is his capacity to sum up in one paragraph 
— sometimes in one Inspired sentence—-the seminal idea of a minor figure.” 
—Saturday Review © 1966, 157 pages, hardbound $4.75, softbound $3.10 





£ Scott, Foresman.College. Division 
Glenview, I. Palo Alto, Ca. Tucker, Qa. Oakland, N.J. Dallas, Tx. 
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7 Forthcoming in 1970 — Macmillan 


ECONOMIC DYNAMICS, Third Edition a 
: By William J. Baumol, Princeton University =... -. : 
In this: third edition of his well-known oe Professor Baumol discusses the 
` newer theories of economic growth. = . . . 
1970, 472 pages, $10.95 | 


MONETARY AND FISCAL POLICY IN A. 
GROWING ECONOMY — . 
By Duncan K. Foley, Massachusetts Institute of Technology 
Macmillan Series in Economics | 
This book synthesizes recent advances in monetary theory and relates to the n neo- 
classical model of economic growth. 
' 1970, approx. 288 pages, prob. $9.95 ... 


MATHEMATICAL THEORIES OF- 
. ECONOMIC GROWTH . 
By: Edwin Burmeister, University of Pennsylvania, and ` 
Rodney Dobell, University of Toronto, with a Foreward by. 
Robert M. Solow, Massachusetts Institute of Technology 
Macmillan Series in Economics k RE 
Mathematical Theories of Economic Growithi is ; the first book to treat this topic 
at an advanced level of economic and mathematical sophistication. 
` 1970, approx. 448 pages, prob. $12.95 


STATIC DEMAND THEORY |. >. 

By Donald W. Katzner, Wharton School of Finance and. Commerce, 

University of Pennsylvania . 

Macmillan Series in Economics 

Using modern mathematical analysis, Professor Katzner collects, for the first time 
in a systematic and comprehensive.manner, the results of static demand theory. 
1970, approx, ae 1 pogei, pron: Bie 95- re ii pi ; 


Write to the Faculty Service Desk for examination copies. 


THE MACMILLAN COMPANY 
` -866 Third Avenue 


. New York, New York 10022 


In Canada, write to Collier-Macmillan Canada, Ltd., 
1125B Leslie Street, Don Mills, Ontario 
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Praeger College Department 


SEEDS OF CHANGE 
The Green Revolution and 
Development in the 1970's 


LESTER R. BROWN. Foreword by 
EUGENE R, BLACK, The first full account 
of an astonishing agricultural break- 
through—the development of new strains 
of “miracle” rice and wheat which have 
brought a victory over hunger and mal- 
nutrition within man’s grasp. “Everyone 
concerned with development should read 
Lester Brown’s admirable study... which 
gives the best account available of the full 
scale of the Green Revolution and of its 
impact on every aspect of development 


strategy." —BARBARA WARD. 


224 pp. $6.95 Cloth, $2.50 Paper 


21 POPULAR 
ECONOMIC FALLACIES 


EZRA J. MISHAN, “The perfect book for 
anyone wishing to start the study of eco- 
nomics..... First, it deals with twenty-one 
problems that really matter, ranging from 
rent control to economic growth, Second, 
economic analysis is introduced and used 
at the same time. Third, it contains neither 
arid technicalities nor boring description. 
Fourth, it is well written. Fifth, and most 
important, it makes the reader want to 
argue. Pedagogically, therefore, it is ideal.” 
—The Economist. 


April. 224 pp. $7.95 Cloth 


TECHNOLOGY AND GROWTH 
The Price We Pay 


EZRA J. MISHAN. Professor Mishan, 
author of the widely acclaimed The Costs 
of Economic Growth, now focuses on our 
current obsession with economic growth 
and points to inept social policies and to 
the high costs of unchecked technological 
development, Mishan shows that, although 
consumer gadgetry is increasing, the 
choice of environment~a vital factor for 
human happiness and: welfare—is rapidly 
vanishing, 

April. 197 pp. $7.95 Cloth 


PRAEGER PUBLISHERS 


PARTNERS IN 
DEVELOPMENT 

Report of the Commission on 
International Development 


LESTER B. PEARSON. “I am convinced 
that it will become one of the most impor- 
tant documents of the twentieth century.” 
—Prme Minister Haroun Witson, “Begins 
with the rationale for aid and a review of 
the recent history of international coop- 
eration for development... and concludes 
with recommendations for trade policy, 
private foreign investment, population 
control, and an international framework 
for development. ... Thorough and sophis- 
ticated.”—Library Journal. 


352 pp. $7.00 Cloth, $2.95 Paper 


REGIONAL ECONOMICS 
Location Theory, Urban 


‘Structure, Regional Change 


HARRY W. RICHARDSON. “Rigorous, 
well-organized, tightly written and shows 
a good knowledge of the literature... . 
Nothing on the market can compete with 
it." —Proressor Jonn Nriepercorn., Richard- 
son’s text is the first work to survey 
theoretical developments in this new and 
topical branch of economics in a single 
comprehensive volume. 


484 pp. $10.00 Cloth, $4.95 Paper 


REVENUE-SHARING 
Crutch or Catalyst for 
State and Local Governments? 


CONGRESSMAN HENRY S. REUSS. 
Foreword by HUBERT H. HUMPHREY. 
Congressman Reuss of Wisconsin takes 
a hard, informative look at the desperate 
lack of funds that beset government at 
the city and state levels and proposes a 
dramatic solution: the sharing of federal 
revenues with states and localities to meet 
their enormous obligations. Reuss also ex- 
amines President Nixon's recent revenue- 
sharing proposal, 184 pp. $6.50 Cloth 


111 Fourth Ave. * New York 10003 
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Money and the Economy 
SECOND EDITION 


JOHN J. KLEIN, Georgia State University 


E saa and brought up to date for this Second Edition, Mi oney and the 

Economy offers a basic but rigorous exposition of banking, theoretical analysis, 
and economic policy. Taking as his central theme the im ce of money in the 
economy, Professor Klein treats clearly and concisely the four main areas of money 
and banking: the private financial institutions that determine the extent of our 
monetary resources; the influence of government on our monetary resources; the 
development of monetary theory; and alternative economic policies. Special fea- 
tures of this new edition include an expanded discussion of banking operations, an 
expanded treatment of international economics, and full coverage of such im- 
portant new developments as the theory of the money supply and the utilization of 
Regulation Q as an instrument of economic policy. 

i T 488 pages. ' $9.95 Just published 


The Neurotic Trillionaire ..§.. 
A SURVEY OF MR. NIXON'S AMERICA| 


' NORMAN MACRAE, The Economist: 


First published in the Ma 10, 1969, issue of The Economist, this work i is an A 
cogent analysis of the te fo of economic policies during the Kennedy, 
Johnson, and Nixon administrations. Mr. Macrae provides a clear overview of the 
` triumphs and frustrations of the designers of our economic policy; discusses the 
problems in political economics currently facing the federal, state, and local gov- 
ernments; analyzes the strengths.and weaknesses of the Keynesian theory in action; 
and evaluates the current role of macroeconomic licy in the economy. In a brief 
Preface, [written in November. 1969], the author brings his survey up to date and 
offers some new insights into possible developments during the 1970's. 
‘Paperbound. 128 pages, $1.95 (probable) Publication: April 1970 
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Macroeconomie Analysis 
SECOND EDITION 


EDWARD SHAPIRO, University of Toledo 


Intended: as a basic textbook for use on the intermediate level, Macroeconomic 
Analysts, Second Edition, continues to offer a thorough, balanced coverage of the 
essentials of macroeconomic theory. It progresses smoothly and gradually in com- 
plexity of subject matter, developi mae rigorous analysis through a carefully or- 
anized and readable presentation. The Second Edition mv adade: a number of new 
eatures that bring the book up to date and make it more accessible to intermediate 
students—among them, an increased emphasis on policy and growth, including 
treatment of neo-classical growth theory, Friedman’s monetary policy, and the 
full-emplo pata budget surplus; a completely new chapter on the business cycle 
theory; a full discussion of wage and price guidelines and their history; and a new 
analysis of the permanent income hypothesis. In addition, the material on national 
income accounting, while retainin Ay same broad coverage as in the earlier edi- 
tion, has been om ae in length by one-third. 
~ 591 pages. $10.50 Just published 


To accompany the textbook 


MACROECONOMIC ANALYSIS 
A Student Workbook 


BRUCE GENSEMER, Kenyon College 
EDWARD SHAPIRO, University of Toledo 


Paperbound. 240 pages, $3.50 (probable) Publication: May 1970 


MACROECONOMIC ANALYSIS 
Seleeted BReadin 


Edited by EDWARD SHAPIRO, University of Toledo 
Paperbound. 496 pages, $4.95 (probable) Publication: March 1970 


HARCOURT, BRACE & WORLD, INC. 
New York / Chicago / San Francisco / Atlanta 
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The Poor Ye Need Not Have: 

Lessons from the War on Poverty 

by Robert Levine 

“This is a good, solid book, as I would expect from Bob Levine. It is Informed with far-sighted perspective, solid 
reconstruction of debates, and a thoroughly sensible review of OEO to date.” — Adam Yarmolinsky, Harvard 
University $7.95 


The Economles of Insurgency In the Mekong Delta of Vietnam 

by Robert L., Sansom 

This Is the most complete work to date dealing with the economy of the Mekong Delta. The results of the study 
have already produced striking changes In U.S. economic pollcy tn South Vietnam, particularly in the essential 
areas of economic assistance and land reform. $12.50 


Trade, Tariffs, and Growth 

by Jagdish Bhagwati 
Professor Bhagwat! has brought together his most Important theoretical writings on internatlonal economics. A 
major contribution to the pure theory of International trade — his Economic Journal survey of the subject — 
is reprinted and provided with an addendum which brings It up to date. In addition there are papers on proposi- 
tions relating to gains from trade and papers on tariffs, quotas, and subsidies that cover both “positive” and 
welfare aspects of trade theory. Reprinted here are his well-known papers on Immiserizing growth, Including a 
recent generalization, and on the theory of optimal policy intervention under domestic distortions. Four impor- 
tant essays on growth and development round out the volume. $72.60 Í ' 


The International Corporation: 

A Symposium 

edited by Charles P. Kindleberger 

This volume brings together papers by a distingulshed group of scholars on various aspects of tha International! 
corporation: theoretical, flnanclal, technological, legal, and political. The book also Includes studies of three 
world Industries —— petroleum, automobile, and banking — and of three world regions where the International 
corporation has considerable predominance: Australia, Japan, and Latin America. These wide-ranging forays are 
brought to conclusion by a summary article on the future of the multinatlonal enterprise, which treats the theory 
of direct Investment and attitudes of home and host countries. $75.00 


Stochastic Models of Buying Behavior 

by Willlam F. Massy, David B. Montgomery, and Donald G. Morrison 

This is the first book on stochastic models of consumer buying behavior, and indeed ene of a relative few books 
dealing with original contribution to research for marketing management (as opposed to textbooks) published 
to date. The purpose of the book is to present an Integrated treatment of the’ authors’ research on the title sub- 
ject. Including the 15%. or so of material discussing the work of others in the fleld, and one chapter on statistical 
“methodology, the book covers almost all aspects of the fleld of stochastic process models of buyer behavior as 
it Is known today. $77.50 


Technical Resource Management: 
Quantitative Methods 

by Marvin J. Cetron, Raymond Isenson, Jacob N. Johnson, Ambrose B. Nutt, Howard A. Walls 

Traditional research management methods, the authors contend, are too unsystematic to continue to contro! the 
funding and allocation of men, money, and materials In research. Moreover, thay can now be supplanted: over 
the past decade a wide range of planning tools hava been developed and tested; the authors believe they work; 
and this book gives an overview of the most significant resource allocation techniques now being used In gov- 
ernment and industry. $70.00 
AIJ prices tentative 


The MIT Press 
Cambridge, Massachusetts 02142 
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Important Titles in Economics 
_ from Macmillan 


COMPUTER PROBLEM KIT FOR ECONOMICS 

By George L Treyz, University of Massachusetts 

Macmillan Series in Economics « 

Used effectively with beginning students, this kit shows how to solve almost any macro- 
economic model by adding or EEE cards in the i a program. 

1969, $2.95 

Instructor’s Manual gratis | 


ECONOMETRIC GAMING: 
A Kit for Computer Analysts of Macroeconomic Models 





By L. R. Klein and M. K. Evans, both, University of Pennsytraaia, and M. J. J. Hartley, 


Duke University 
Macmillan Series in Economics - 
This realistic programmed’ model of the United States economy allows students and 


professionals to study techniques of forecasting and determine the effects of alter- 
native economic policies and exogenous forces. ; 


1969, $4.95 


THE INTERNATIONAL ECONOMY ` 
Fourth Edition l 


By P. T. Elsworth, Visiting Professor, University of California, Riverside, in col- 
laboration with J. Clark Leith, University of Western Ontario 


Now available in a fourth edition, this long-popular text offers a balanced treatment 
of institutions and analysis, with increased pe on eee) economic theory. 
1969, 594 pages, $9.95 | ; 


MONEY, WEALTH AND ECONOMIC THEORY 
By Boris P. Pesek and Thomas T. Saving | = Hee A 
“This is an excellent work showing that a theory of money ad prices may. -be built 


on a general theory of value. ‘The authors summarize and incorporate into the analysis 


much of the recent literature on monetary theory and weai ee * ”—Choice 
1967, 448 pages, $10.25 ' 


MONEY AND BANKING: 

Analysis and Policy, Second Edition | 

By Charles R. Whittlesey, Emeritus, Arthur M. Freedmaa, and Edward E, Herman, 
all, University of Pennsylvania 

The second edition of this widely respected text offers expanded coverage of monetary 
analysis and policy. 

1968, 617 pages, $8.95 


Sent on. naod onb yo 
THE MACMILLAN COMPANY, 866 Third Avenue, New York, N.Y. 10022 


In Canada, write to Collier Macmillan Canada, Ltd., 
1125B sams Street, Don Mills, Ontario 
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coming this spring a 


INTRODUCTION TO SCIENTIFIC COMPUTING 
GABRIEL A. PALL, LB.M. May 1970, 650 pp., Hlus., $12.50 (tent) 


AGRICULTURE, ECONOMICS, AND GROWTH, 2nd Edition ~ 
MILTON M. SNODGRASS, California State Polytechnic College; and 
LUTHER T. WALLACE, University, of California, Berkeley April 
1970, 500 pp., illus., $8.50 (tent) 


„available. mpa 


CASES IN COMMERCIAL BANKING 
EDWARD W. REED, National Bank of Oregon and DON L. WOODLAND, Louisiana State 
University 250 pp., paper, $3.95 (tent.) 
THE ORGANIZATION MAKERS 

ORVIS COLLINS, State University of New York at Buffalo; and DAVID G. MOORE, New 
$858 tek Schoo of Industrial and Labor Relations (Cornell University) 250 pp., 
SALES STRATEGY: Cases and Readings 

Edited by ROBERT F. GWINNER and EDWARD M. SMITH, both of the University of Ala- 
bama. 558 pp., illus., paper, $5.95 

DIMENSIONS OF COMMUNICATION | 

eqs by LEE RICHARDSON, The Loulsiana State University. 488 pp., illus., paper, 


GOVERNMENTAL PROMOTION AND REGULATION OF BUSINESS . 
ELMER E. SMEAD, Dartmouth College. 582 pp., $8.95 
READINGS IN FINANCIAL MARKETS AND INSTITUTIONS 

coon by J. VAN FENSTERMAKER, University of Mississippi. 477 pp., Illus., paper,. 


CAPITAL ALLOCATION THEORY: The Study of Investment Decisions 
GERALD A. FLEISCHER, University of Southern California. 291 pp., illus., $6.95 
PRODUCTS AND MARKETS ) 
WILLIAM H. REYNOLDS, Wayne State University. 244 pp., illus., paper, $3.50 
READINGS IN GLOBAL MARKETING MANAGEMENT 

Edited by ROBERT PATTY and HARVEY L. VREDENBURG, both of Colorado State Uni- 
versity. 504 pp.; illus., paper, $5.25 

PUBLIC RELATIONS SURVEY RESEARCH 

EDWARD ROBINSON, Boston University. 282 pp., Mus., $6.50 

THE SOVIET ECONOMY, 2nd Edition 

Edited by HARRY G. SHAFFER, The University of Kansas. 628 pp., illus., $5.95 
COMPARATIVE ECONOMIC SYSTEMS 

JAN $. PRYBYLA, The Pennsytvania State University. 551 pp., Hlus., $8.50 
MACROECONOMIC THEORY: Selected Readings 

Edited by HAROLD R. WILLIAMS and JOHN D. HUFFNAGLE, both of Kent State Univer- 
sity. 527 pp., ilius., paper, $5.95 

UNDERSTANDING QUANTITATIVE ANALYSIS 

CHESTER R. WASSON, Northern Hlinols University. 264 pp., paper, $3.50 


APPLETON-CENTURY-CROFTS 


A, Educational Division 
cE MEREDITH CORPORATION 
440 Park Avenue South, New York 10016 
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Announcing the first volumes of 


NEW DIRECTIONS IN 
MANAGEMENT AND ECONOMICS 


Reflecting the latest trends in management and economic research, this new 
series of Praeger books offers in-depth analyses of key problems, geared for 
more effective, more sophisticated decision-making. The books selected for 
New Directions in Management and Economics are designed to speed the 
implementation of new ideas and the use of the most advanced techniques. 


First volumes in the series: 


PROFESSIONAL DECISION-MAKING 
A Procedure for Evaluating Complex 
Alternatives. James R. Miller III. A 
totally new and tested procedure for 


minimizing risk and avoiding costly. 


errors, based on the author's intensive 
research. He shows how alternatives 
that include “hidden” or subjective 
values can be accurately defined, mea- 


sured, and systematically taken into 


account in the decision process. 
Includes three major case studies. 
References. Appendixes. Index. April, 
1970. $12.50 


ECONOMIC FORECASTING. Herman 
O. Stekler.. A valuable book for fore- 


casters whose work depends on a: 
_ sophisticated evaluation of economic 


trends. The author analyzes the pro- 
cedures that will provide the best esti- 
mates of key economic variables for 
determining economic trends. He dis- 
cusses major new forecasting tech- 


niques—their strengths and weaknesses 


—and clearly points out the pitfalls in 
forecasting—the errors that can arise 
from inaccurate data selection and use. 
Appendixes. Index. April, 1970. $11.50 


‘THE IMPACT OF COMPUTERS. ON 


ORGANIZATIONS. Thomas L. Whisler. 
A carefully researched study that 
analyzes the actual effects of introduc- 
ing computers in organizations and 


. shows how computers can be used 


more effectively to perform organiza- 
tional tasks. The author's findings are 
based on a long-range study in which 
the effects of the computers on several 
companies were examined by a research 
team actually working in these com- 
panies. Appendixes. Index. $11.00 


Forthcoming volumes: 


LONG-RANGE SALES 
FORECASTING 
By J. Scott Armstrong 


PORTFOLIO EVALUATION 
By Michael C. Jensen 


MODERN CAPITAL THEORY 
Edited by Michael C. Jensen 


CONGLOMERATE MERGERS 
Edited by Paul W. MacAvoy 


THE COMPUTER INDUSTRY 
By Ralph E, Miller 
CASH MANAGEMENT AND THE 


DEMAND FOR MONEY 
By Daniel Orr 


DEVELOPING EFFECTIVE 
MANAGERS 
A New Approach to 


' Management Education 


By Reginald W. Revans 


INVESTMENT ANALYSIS 


New Analytic Techniques 
By J. Peter Williamson 


Write for descriptive brochure to: 


PRAEGER PUBLISHERS 
111 Fourth Avenue - New York, N.Y. 10003 
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ECONOMICS AND THE PRIVATE INTEREST 
Richard T. Gill, Master of Leverett House and Lecturer on 
Economics, Harvard University 
... provides an introduction to microeconomics built around 
the fundamental question of the relation of private interest to 
social and economic welfare. 

Focusing on the basic problems of interdependence and effi- 


} ciency, Dr, Gill presents a detailed discussion of the workings 


of a competitive price system. With this theoretical background 
established, the text then covers areas of modern economic life | 
where private interest and social welfare may fail to coincide. 
March, 1970 > 288 pp. 


| Also available: STUDENT GUIDE TO ECONOMICS AND 


THE PRIVATE INTEREST: MICROECO- 
NOMIC PROBLEMS, Robert P. Inman and | 
Samuel A. Rea, Jr., both at Harvard University 


} ECONOMICS AND THE PUBLIC INTEREST 


Richard T. Gill, Harvard University 
.. comprehensive coverage of the great economic issues of 


| our day 


Economic tools are applied to the problems and issues of im- 
mediate interest: inflation, unemployment, balance of payment 


I problems, foreign aid, public vs. private decision-making with 
ERE to allocation of resources, poverty, and the problems of 
uence. 


These present-day economic issues are also related to the 


history of economic thought through the examination of the 
’ writings of Smith, Ricardo, Malthus, Say, Marx, Keynes, and 


Galbraith. 
1968 306 pp. r-$4.95 (22729-8) / cloth $5.95 (22730-6) 


Also availabie: DENT GUIDE TO ECONOMICS AND 


THE PUBLIC INTEREST, by Kenneth M. 
Deitch, Harvard University 
116 pp. paper $2.95 (22731-4) 


INFORMATION PROCESSING 


i Frank J. Clark, Genesee Community College 


...ddeal for preparing students for the practical application of 


data processing 


This text gives the student a broad foundation that will en- 
able him to learn whatever new systems, concepts, or new: 
neration of hardware he may encounter. In addition, the 
k provides. the student with problem-solving skills so he 


7 can be immediately productive on his first job. 


An Instructor’s Manual is Nri on adoption. . 
9 , 


| January, 1970 320 pp. 
i Also available: WORKBOOK TO INFORMATION PROC- 


ESSING, by Frank J. Clark. The workbook | 
contains examples of business EDP problems 
and provides daily assignments for the student. 
January, 1970 80pp. $4.50' (48403-0) 


PRICE THEORY AND APPLICATIONS IN BUSINESS 
ADMINISTRATION f. 


| W. David Maxwell, Indiana University 
...a@ text for the first course in microeconomics required of 
| candidates for the master’s degree in business administration 


Professor Maxwell has tailored his new text to the needs of 
the advanced undergraduate or beginning graduate student in 
business administration. Nonetheless, the book treats price 

prior to application so the student gains a 


theory as a system 
| solid foundation in the subject. Both specific applications and 


theoretical extensions are made in several areas of business 


; administration. - 
’ January, 1970 ` 270 pp. = $10.00 (69958-7) 
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ECONOMIC PROBLEMS AND POLICIES 
John M. Kuhiman, University of Missouri 


.. explains the elementary concepts in economics and presents : 


a variety of current economic problems 


Designed for a one-semester course, this basic textbook shows 
how economics can be used to solve current economic prob- 
lems. The first section presents the basic tools of economic 
analysis; the second is a collection of readings that clearly 
illustrates the ways economists use these basic analytical tools. 
The readings, which come primarily from Congressional docu- 
ments, deal with problems of current concern. 


1969 368 pp. paper $5.95 (22701-7) 


PUBLIC POLICY TOWARD MERGERS 
J. Fred Weston and Sam Peltzman, both of UCLA 


. provides a valuable compendium of essays on public policy 
toward mergers by outstanding authorities in the field 


The editors summarize important and related empirical re- f 
search including leading court decisions on anti-trust. In addi- | 
tion, they raise many issues on unresolved policy questions, | 
making the book a useful guideline for future research. It can f 
| be used in courses on economic principles, industrial economics, | 


| business and society, and antitrust economics, 
1969 256 pp. paper $4.95 (73826-0) 


| READINGS IN INTERNATIONAL FINANCIAL 
MANAGEMENT 
Ed. by Arthur T. Stonehill, Oregon State University 


| ...makes available in one volume many of the recently pub- | 
lished articles presently being used in courses of international 


| financial management 


Dr. Stonehill has carefully chosen readings that challenge 
and extend selected topics in corporate finance. Readings are 


included from BUSINESS INTERNATIONAL and the Na- | 


tional Industrial Conference Board. An ideal supplementary 
| text, this book can be-easily integrated into courses in co 


rpo- 
rate finance, international business finance, and international | 
finance. 


| January, 1970 263 pp. $4.95 (75754-2) 


PROGRAM BUDGETING AND BENEFIT COST 
ANALYSIS: CASES, TEXT AND READINGS 


Harley H. Hinrichs, U.S. Naval Academy and University of 
Maryland; Graeme M. Taylor, University of Maryland 


... presents the principles of government decision-making under ! 


the planning-programming-budgeting system 


The text accomplishes this through the most current readings 
in the field and case studies. The cases represent the first pub- 
lished collection of teaching cases on public expenditure anal- 
ysis and management. They have all been class-tested in training 
programs for government officials at all levels and in graduate 
seminars in university courses. 


1969 464 pp. $11.95 (72981-4) 


+ For more information, write: 
GOODYEAR PUBLISHING COMPANY, INC. 
15115 Sunset Blvd. 

Pacific Palisades, California 90272 
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Children’s 
Employment 


15 Volumes. Industrial Revolution Subject Set of _ 
The Trish University Press Series of The British Parliamentary Papers 


‘Perhaps the most sordid chapter in the history of labor concerns the abuse inflicted 
on the very young during the industrial revolution. The cost of industrial progress 
was reckoned in terms of the most appalling human misery. 

Irish University Press has drawn the original, rich, source-material-—- extensive 
records of government investigations and studies, the evidence of witnesses, in- 
cluding the witness of the childreri themselves-—into a 15-volume subject set of 
the British Parliamentary Papers, unquestionably the most valuable and important 
research tool for students and teachers of the social sciences. 


The 15 volumes of documentation cover over one-half century of investigations 
from the 1816 report of a select parliamentary committee established to investigate 
the four “radical” proposals of the great social reformer, Robert Owen , to the 1867 
reports on the safety provisions, accommodations and sanitary regulations of those 
trades which still were not regulated by some law. 

The history of child labor is documented in-over 10 000 pages of text, illustra- 
tions, charts, diagrams and tables. The volumes offer a complete analysis of the ages 
and sex of employed children, hours spent working each day, education, factory 
inspections, occupational diseases, physical mistreatment, health conditions and 
hazards, holidays, mortality rates, housing, wages, accidents, food, and sanitary 
conditions. The industries investigated included mining, textile manufacturing, 
paper mills, tobacco, iron and metal goods, glass and potteries manufacturers, print- 
ing plants, bleaching and dyeing, and the clothing trades. 


Children’s Employment is one of the 75 subject sets in the Irish University Press 
1000-volume Series of the British Parliamentary Papers, making available to stu- 
dent and scholar researchers an almost inexhaustible font of contemporary knowl- 
edge of an era when humanitarlanism was beginning to mold legislation. Children’s 
Employment is available as a subject set or as part of the entire British Pariamentary 
Papers Series. 

A free descriptive 16-page catalog detailing each of the 15 volumes in thie 
Children's Employment subject set will bes sent to you. Return the coupon or write 
today to recelve your copy. 





Pil fan Ue ey i IRISH UNIVERSITY PRESS,Ine. 2 Holland Av White Plains, N.Y. 10603 
of i 


{J Send, free, descriptive 16-page catalog on the Children’s Employ- 
ment subject set. 

C Send, free, additional information on the entire Irish University Press 
series of the British Parliamentary Papers. 

LJ I want to discuss this project with your sales representative. 


Name 
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POT a 
WORKERS AND WAGES IN AN URBAN LABOR MARKET 
Albert Rees and George P. Shultz i poi 


In this book two of the most distinguished labor economists in the country analyze the factors that de- 
termine wage differentials within occupations. Their findings are based on a five-year study of the in- 
formation obtained primarily from personnel records of five. thousand workers in seventy-five establish- 
ments. This is one of the first labor market studies to cover a major metropolitan area and to deal with 
professional workers, clerical workers, and blue-collar workers using the same methodology. The authors 
demonstrate that wage differentials are related to a number of personal characteristics including seniority, 
schooling, previous experience, sex, and race. George P. Shultz is currently Secretary of Labor. Studies 
in Business and Society series, 

1970 LC:75-110114 244 pages $10.00 





PIONEERS FOR PROFIT ‘pe, | f 
Foreign Entrepreneurship and Russian Industrialization, 1885-1913 
John P. McKay : Š : 


Foreign investment increased from 17 percent of the capital of industrial corporations in Imperial 
Russia in 1880 to 47 nt in 1914, coinciding with the rapid development of Russian industrialization 
before World War I. John McKay’s study is the first detailed analysis of the impact of foreign enterprise 
on Russian industry during this period. Foreign investors, he notes, saw their more advanced industrial 
techniques as the key to large profits and built plants which far surpassed usual Russian practice. While 
only a few of these pioneers actually made their large profits, they made a positive contribution to 
Russia’s industrial development. McKay’s conclusions will be significant for historians, economists, and 
those interested in the development of modern industrial society. | | 

1970 LC:79-103932 428 pages $11.50 


bo ae t fee . * mgr © he t.r x m 
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THE GATT 
Law and International Economic Organization 
Kenneth W. Dam 


A case study in international organization, this book offers a legal analysis with economic and political 
implications. The subject of the study is the General Agreement on Tariffs and Trade, or the “GATT.” 
Dealing day by day with the problems of international trade in their many dimensions, the GATT has 
become the principal international trade institution of the postwar world. ‘The author is interested in the 
role of rules in international life—particularly procedural rules that can be used to influence sovereign 
nations. He argues that only when law is understood not as a set of prohibitions but as a set of 
to be used in reaching agreements and accommodations can it become an effective force in world affairs. 
1970 LC:75-93088 544 pages $15.00 


The University of Chicago Press, Chicago 60637 = ` 
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Since publication 

in February, 1969, 

more than 140 colleges — 
and universities have adopted 
the SECOND EDITION of 


RCONOMICS 


by Richard G. LIPSOY, over or ssx 
and Peter 0. Stemer, eos or an 


Lipsey and Steiner's ECONOMICS has, in its two editions, reflected the 

- profound change in method and point of view that the discipline has 
undergone during the past two decades. The approach, the method, and the 
structure of this book have been planned to teach economics as it is practiced— 
as the genuine social science it has become. The format of the SECOND 

EDITION is entirely new. It includes expanded treatment of Macroeconomics 
(rewritten, reorganized, and more than doubled in size, with the number and — 
variety of examples substantially increased); Policy (major policy discussions and 
materials expanded and better integrated); Demand Theory (now includes 
marginal utility theory, indifference theory, and revealed preference theory); 
Public Policy Toward Monopoly (with a discussion of public utility regulation); 
Fiscal Policy; and Growth and Underdeveloped Economies (rewritten to incorporate 
much up-to-date comparative data). There are many new chapters, including Price 
Theory in Action, Monetary Policy, and Comparative Economic Systems. 845 pp.; 
$9.95 


To accompany the text: Study Guide by Dorothy Forbush and Dascomb R. Forbush 
(841 pp.; $3.50) and Instructor’s Manual by Lipsey and Steiner. 


HARPER & ROW. Publishers 


49 East 33d Street, New York 10016 1817 
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New and notable 
Harper « Row 
texts of interest 


THE ECONOMICS OF MONEY AND BANKING, Fifth Edition 

LESTER V. CHANDLER, Princeton University 

1969. 576 pp.; $9.95 / Student Guide—Money, Banking, and Monetary Theory: Problems 
and Concepts (by Harold R. Williams and Henry W. Woudenberg): 224 pp.; $3.95 


MONEY, BANKING, AND MONETARY POLICY 

Readings in Domestic and International Policy 

HAROLD R. WILLIAMS and HENRY W. WOUDENBERG, Kent State University 
June, 1970. Tentative: $5.95 paper 


ECONOMETRICS 

Statistical Foundations and Applications 

PHOEBUS J. DHRYMES, University of Pennsylvania 
January, 1970. 584 pp. + index; $14.95 


MATHEMATICAL ANALYSIS 

Business and Economic Applications 

JEAN E. DRAPER, University of Arizona, and JANE S. KLINGMAN, Xavier University 
1967, 568 pp.; $13.50 


MACROECONOMIC ACTIVITY 

Theory, Forecasting, and Control—An Econometric Approach 
MICHAEL K. EVANS, University of Pennsylvania 

1969. 627 pp.; $15.95 


ECONOMIC STATISTICS AND ECONOMETRICS 

_ An Introduction to Quantitative Economics 
EDWARD J. KANE, Boston College 

1968. 437 pp.; $11.95 


COMPARATIVE ECONOMIC SYSTEMS, Eighth Edition 
WILLIAM N. LOUCKS and WILLIAM G. WHITNEY, University of Pennsylvania 
1969. 582 pp.; $9.95 


INTERNATIONAL ECONOMICS 
BO SODERSTEN, University of Lund, Sweden 
March, 1970. 556 pp.; $13.95 


STATISTICS, AN INTRODUCTORY ANALYSIS, Second Edition 
TARO YAMANE, New York University 
1967. 919 pp.; $11.95 / Statistical Tables: $37.50 per pkg. of 50 / Problems Book: $1.95 


Send for our 1970 economics catalogue / #36-00475 


HARPER & ROW, Publishers, 


49 East 33d Street, New York 10016. 1817 
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from an interview with the author 


DAMEL B. SUNS 


HOW DID YOUR INTRODUCTORY. TEXTBOOK COME TO BE WRITTEN? 

In recent years, conversations with students in my principles course led me to conclude 
that traditional presentation of introductory economics is inadequate for today's 
students, The difficulty, I feel, is that there is too little direct contact between the material 
in the course and what is going on in the student’s world. I began to write short 
chapters that I thought would fill gaps, but I soon found that what is really needed 

is an entirely different approach—one that begins with the world as it can be observed, 
that allows economic principles to emerge from our environment, and that permits 

the student in reading his newspaper to apply what he has learned. To do this requires 
not only a different kind of textbook, but also a set of practical problem materials for 
the student to work out himself and a way of bringing the daily newspaper 

into class discussion. 


BECAUSE OF YOUR REPUTATION AS AN ECONOMETRICIAN, WON'T 
INSTRUCTORS EXPECT YOUR BOOK TO BE HEAVILY QUANTITATIVE? IS THE 
BOOK HIGHLY MATHEMATICAL? No. On the contrary, if anything, it is probably 

less mathematical than most principles texts. Once the student’s sights are directed toward 
what's going on in the world, he can easily follow the economic discussion because 

he knows what the material is directed toward. There are inevitably a few formulas, 
but I believe that there are far fewer in this book than there are in most books. 


Principles of Economies 


Daniel B. Suits, The University of Michigan. A new approach to 
introductory economics, this book has been six years in development 

and thoroughly class-tested. The determinants of productive capacity 

are examined via the live setting of world poverty, and demographic and 
economic factors are integrated into a unified dynamic analysis. S 

chapters deal] with poverty in the United States and with the economics 
of environmental pollution. By studying the actual behavior of the 
economy, students are led to do their own forecasting. Differences in 
pricing behavior are examined both theoretically and empirically. 
Monetary and fiscal policy are integrated into a unified theory of 
stabilization policy that shows the two as complements rather than rivals. 
One hundred years of U.S. economic history are surveyed as a case 

study of economic development. An Instructor’s Manual and a Student 
Guide (tentative: $3.95) are available. MARCH, 1970. 543 PAGES; $995 


HARPER & ROW, pobiishers 


49 ¢, 33d street, new york 10016 
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AMERICAN ECONOMIC ASSOCIATION 
Organized at Saratoga, New York, September 9, 1885 
_ PAST OFFICERS 


Presidents 


. Francis A, WaLKeR,* MLT., 1886-92 

. Cartes F. Duwear,* Harvard, 1893 

. Jonn B. Crarx,* Columbia, 1894-95 

Henry C. Apams,* Michigan, 1896-97 

. ARTHUR T. Hapiey,* Yale, 1898-99 

. Ricwarp T. Exy,* Wisconsin, 1900-01 

. Eowrw R. A. Sericman,* Columbia, 1902-03 

. Franx W. Taussic,* Harvard, 1904-05 

. JEREMIAH W. Jenxs,* Cornell, 1906-07 

10. Simon N. Patten,* Pennsylvania, 1908 

11. Davis R. Dewey,* M.LT., 1909 

12. Epmunp J. James,* Illinois, 1910 

13. Henry W. Farnam,* Yale, 1911 

14, Frank A. Ferrer,* Princeton, 1912 

15. Davin Kintey,* Ilinois, 1913 

16. Jonn H. Gray,* Minnesota, 1914 

17. Warrer F. Witicox,* Cornell, 1915 

18. Tuomas N. Carver,* Harvard, 1916 

19. Jouw R. Commons,* Wisconsin, 1917 

20. Irvine Fisuer,* Yale, 1918 

21. Henry B. Garpner,* Brown, 1919 

22. Herpert J. Davenport,* Cornell, 1920 

23. Jacos H. HoLLANDER,* Johns Hopkins, 1921 

24, Henry R. Seacer,* Columbia, 1922 

25. Cart C. Prenn,* California, 1923 

26. Westey C. MITCHELL,* Columbia, 1924 

27. ALLYN A. Younc,* Harvard, 1925 

28. Eowin W. Kemmenrer,* Princeton, 1926 

29. Tuomas S. Apams,* Yale, 1927 

30. Frep M. Taytor,* Michigan, 1928 

31. Eowrn F. Gay,* Harvard, 1929 

32. MatrHew B. Hammonn,* Ohio State, 1930 

33, Ernest L. Bocarr,* Illinois, 1931 

34, GEORGE E. Barnett,* Johns Hopkins, 1932 

38. Wittram Z. Riprey,* Harvard, 1933 

36, Harry A. Miriis,* Chicago, 1934 

37. Jonn M. Crarx,* Columbia, 1935 

38. ALVIN S. Jounson, New School, 1936 

39. Orıver M. W. Spracve,* Harvard, 1937 

40. Atvin H. Hansen, Harvard, 1938 

41. Jacop Viner, Chicago, 1939 

42. Frepericx C. Mintis,* Columbia, 1940 

43, SUMNER H. Sricuter,* Harvard, 1941 

44. Epwin G. Nourse, Brookings, 1942 

45. Atpert B. Woxre,* Ohio State, 1943 

46. Joserm S. Davis, Stanford, 1944 

47. I. L. Suarrman,* Michigan, 1945 

48. E. A. GoLDENWEISER,* Institute for Advanced 
Study, 1946 

49. Paur H. Dovctas, Chicago, 1947 


OE IN tm 


50. Josera A. Scoumpeter,* Harvard, 1948 
51. Howarn S. Extis, California, 1949 

52. Frank H. Kwicut, Chicago, 1950 

53. Joun H. Wittrams, Harvard, 1951 

54. Harorn A. Inwis,* Toronto, 1952 

55. Carvin B. Hoover, Duke, 1953 

56. Simon Kuznets, Pennsylvania, 1954 
57. Joun D, Bracx,* Harvard, 1955 

58. Epwin E. Wirte,* Wisconsin, 1956 

59. Morris A. Copetanp, Cornell, 1957 

60. Grorce W. Srocxinc, Vanderbilt, 1958 
61. ARTHUR F. Burns, Columbia, 1959 

62. THeopore W. Scuurtz, Chicago, 1960 
63. PauL A. Samvuetson, M.LT., 1961 

64. Epwarp S. Mason, Harvard, 1962 

65. GOTTFRIED HABERLER, Harvard, 1963 
66. GEORGE J. Stricter, Chicago, 1964 

67. JOSEPH J. SPENGLER, Duke, 1965 

68. Fritz Macuiup, Princeton, 1966 

69. Mitton Frrepman, Chicago, 1967 

70. KENNETH E. Bovutpine, Colorado, 1968 
71. WituiaAM J. FELLNER, Yale, 1969 


Secretaries 


Ricuarp T. ELY,* 1886-92 
Epwarp A. Ross,* 1893 
JEREMIAH W. JENKS,* 1894-06 
WattTer F. Wrricox,* 1897-99 


Treasurers 


Epwin R. A. SELIGMAN,*® 1886-90 
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_.. For the last twenty years or so I have singled 
_ myself out among my fellow econometricians for 
arguing with all the means at my disposal that 
“pot every element of the economic process 
can be related to a number and, consequently, 
that this process cannot be represented in its 
entirety by an arithmomorphic model. At the 
same time, I have insisted that in our haste to 
_ mathematize economics we have often been car- 
ied away by mathematical formalism to the 
oint of disregarding a basic requirement of 
_ science; namely, to have as clear an idea as pos- 
- sible about what corresponds in actuality to every 
piece of our symbolism. Curiously, in the home of 
quantity, in the natural sciences, this position 
does not constitute a singularity. On the contrary, 
“essentially the same words of caution have come 
from many a high authority in physics—such as 
Max Planck or Percy William Bridgman, for 
_ example.’ But even some engineers have raised 
their voices against blind symbolism. The recent 
remarks by a well-known British engineer are 
- worth quoting at length: 
<. Contrary to common belief it is sometimes easier to 
talk in mathematics than to talk in English; this is the 
` reason why many scientific papers contain more mathe- 
matics than is either necessary or desirable. Contrary 
to common belief it is also often less precise to do so. 
For mathematical symbols have a tendency to conceal 
the physical meaning that they are intended to repre- 
sent; they sometimes serve as a substitute for the ardu- 
ous task of deciding what is and what is not rele- 
< vant; .. . . It is true that mathematics cannot lie. But 
it can mislead. 
However, the dangers of over-indulgence in formula 
spinning are avoided if mathematics is treated, wherever 
yossible, as a language into which thoughts may only be 
nslated after they have first been [clearly] expressed in 
language of words. The use of mathematics in this 
y is indeed disciplinary, helpful, and sometimes in- 
ispensable.* 





























o The topic of this lecture—the economics of pro- 
` duction—presents, I believe, sufficient interest by 
itself. But in choosing it, I have been guided also 











1 Max Planck, The New Science (New York, 1959), 
op. 43, 158-59; P. W. Bridgman, The Logic of Modern 
ysics (New York, 1949), p. 50. 

3 Reginald O. Kapp, Towards a Unified Cosmology 
(New York, 1960), p. 111. My italics. 
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by the fact that it may serve ‘as a substantial 


illustration of the harm caused by the blind. 


symbolism that generally characterizes a hasty oN 
mathematization. i Sop 


I 


What has come to be known as “the production: 
function” is quite an old item in the economist’s 
analytical paraphernalia. As we may recall, it was 
introduced in 1894 by Wicksteed with one simple - 
remark: “the product being a function of the factors 
of production we have P=f(a, b, c,...).”* This 
paradigm of imprecision apparently sufficed to 
make us accept Wicksteed’s simple symbolism as 
an adequate analytical representation of any _ 
production process and use it indiscriminately in 
every kind of situation. And as the usage of the - 
vapid terms “input” and “output” became wide- 
spread, popular manuals came to treat the subject 
in an even more cavalier manner than Wick- 
steed’s, A typical presentation is that the produc- 


tion function expresses symbolically the fact that 


“the output of the firm depends on its inputs.” 
But even consummate economists have ac- 


cepted Wicksteed’s formula without any ado. : : 
They only felt that the meaning of the variables - = 


involved ought to be explained. The greater 
number of such authors adopt the position that 
the formula shows the quantities of inputs (or of 
factors) necessary to produce a certain quantity _ 
of output (or of product). Accordingly, all sym- 
bols in a production function, | eo 


(1) Q = F(X, Y,Z,--+), 


stand for quantities.‘ Others conceive the same — - 


function as a relation between the inputs per unit 


’ Philip H. Wicksteed, The Co-ordination of the Laws 
of Distribution (London, 1894), p. 4. 
‘For a small yet representative sample, see A. L. 


Bowley, The Mathematical Groundwork of Economics — ae 


(Oxford, 1924), pp. 28-29; J. R. Hicks, The Theory of 
Wages (London, 1932), p. 237; E. Schneider, Theorte 


der Produktion (Vienna, 1934), p. 1; A. C. Pigou, The | a 


Economics of Stationary States (London, 1935), p. 1 
P. A. Samuelson, Foundations of Economic Analy. 
(Cambridge, Mass., 1948), pp. 57-58; K. E. Boulding, — 
Economic Analysis (3rd ed., New York, 1955), p. 585; 
Sune Carlson, A Study on the Pure Theory of Production 
(New York, 1956), p. 12; Ragnar Frisch, Theory of 
Production (Chicago, 1965), p. 41. 
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of time and the output per unit of time; i.e., as 
a relation 


(2) g = f(x, ¥,8,°° +), 


Ue in which all symbols stand for rates of flow.’ 
Curiously, no one seems to have been intrigued 


by the existence of these entirely distinct inter- 
pretations. Instead, many economists—including 
some analytical authorities—have used both 
definitions indifferently, sometimse even on the 
same page.® The undeniable inference is that the 
economic profession considers relations (1) and 
(2) as two completely equivalent ways of repre- 
senting any production process whatsoever. Yet 
behind this belief there lies an analytical im- 
broglio which is easily brought to light. 

We need only recall that the production func- 
tion is a tool associated with a static process or, 
to use a more explicit expression, with a steady- 
going process. For such a process, the following 
relations 


(3) Q = tq, X = ix, Y = ty,--- 


hold for any time interval ¢ and for the quantities 
of product and of factors corresponding to that 
interval. With the aid of these relations and (2), 
relation (1) becomes 


(4) f(x, ¥, z, ° 


And since this relation must be true for any 4, it 
follows, first, that f and F are one and the same 
function, | 


(5) I(x, 9,2, e) m Fly, 


and, second, that this function is homogeneous of 
the first degree. Therefore, the tacit presumption 
that the forms (1) and (2) are equivalent implies 
that the returns to scale must be constant in ab- 
solutely every production process. 

Nothing, I believe, need be added to convince 
ourselves that this imbroglio is the direct conse- 
quence of our acceptance of Wicksteed’s sym- 
bolism without first probing its validity as an 
analytical mirror of actuality. This conclusion 
raises a new and troublesome issue. Does either 
of the forms, (1) or (2), constitute an adequate 
representation of a process of production and, if 
so, what kind of process may be represented by it? 
For a start, let us try to examine it in its broad 
lines. 


oo) = Flie, ty, tz, ++), 


ë G. Stigler, The Theory of Competitive Price (New 
York, 1942), p. 109; T. C. Koopmans, “Analysis of 
Production as an Efficient Combination of Activities,” 
in Activity Analysis of Production and Allocation, ed. 
T. C. Koopmans (New York, 1951), p 35. 

* E.g, Frisch, op. cit, p. 43. 





II 
Before anything else, we should note that {f 
no other branch of economics is the concept o 
process as essential as for the economics of pro- 





- duction. But, widely used though the word “pro- 
¿cess” is in sciences and philosophy, the literature 


seems to offer no specific definition of it. Now and 
then, the concept is merely associated with 
change. However, change is a notoriously intricate 
notion which has kept philosophers divided into 
two opposing camps: one maintaining that all is : 
only being; the other, that all is only becoming. 7 
Obviously, science can follow neither of these 
teachings. Nor can it, unfortunately, embrace 
Hegel’s dialectical synthesis that being is becom- 
ing. Analytical science must distinguish between 
object and event. Consequently, it must embrace 4 
the so-called “vulgar” philosophy—according to 4 
which there are both being and becoming—and 
cling to it to the very end. The upshot is that . 
science must find a way to represent a process 
analytically. 

It is obvious that, for this purpose, we must 
retain one point of dialectics; namely, that change 
and, hence, process cannot be conceived otherwise 
than as a relation between some entity and its 
complement in the absolute whole. In viewing a 
living tree as a process we oppose that tree to 2 
everything else—to “its other,” in Hegels 
terminology. Only for the absolute whole—the 4 
universe in its eternity—has change no meaning: 
such a totality has no complement. The notion of 
partial process, therefore, implies some slits cut 
into the absolute whole. But as a long series of 
thinkers, from the ancient Anaxagoras to the 
modern Niels Bohr, have taught us, this whole is 
seamless,’ However, in this case as in all others, 
analysis must proceed by some heroic simplifica- 
tions and totally ignore their ultimate conse- 
quences. l 

The first heroic step is to divide actuality into 
two parts-—one representing the partial process in 
point; the other, its environment (so to speak)— 
separated by a boundary consisting of an arith- 
momorphic void. For if the boundary would not 
be such a void, we would get three parts instead 
of two and, as is easily seen, we would be drawn 
into a dialectical infinite regress. So, all that exists 
in actuality at any moment must belong either to 
a process or to its environment. The basic element 
of the analytical picture of a process is, therefore, 
the boundary. No analytical boundary, no ána- 
lytical process. : A | 




















See Fragment 8 in J. Burnet, Early Greek Philoso 
(4th ed., London, 1930), p. 47; Niels Bohr, Atomig | 
Physics and Human Knowledge (New York, 1958), p 10. 4 

















Now, precisely because actuality is a seamless 
1ole we can slice it wherever we may please. 
id, Plato to the contrary,® actuality has no 
oints to guide a carver. As economists we know 
only too well the unsettled issue of where the 
natural boundary of the economic process lies. 
Only our particular purpose in each case can guide 
us In drawing the boundary of a process. So, every 
scientist slices actuality in the way that suits best 
his own objective-~an operation that cannot be 
rformed without some intimate knowledge of 
corresponding phenomenal domain. 
1 analytical boundary, as conceived here, 
<- must consist of two components. Like a frontier, 
one component separates the process at any time 
from the rest of actuality, although we must not 
think that this frontier is necessarily geographical 
in nature or rigidly determined. Witness the pro- 
ess of thought itself or that of an acorn growing 
into an oak. The second component is the duration 
of the process, determined by the time moments at 
: which the process we have in mind begins and 
ends. Naturally, these moments must be at a finite 
__. distance; otherwise, we would not know all that 
< has gone into the process or all that the process 
does. Nor must we allow them to coincide. For, 
< to recall Whitehead’s admonition,’ a durationless 
process, an event at an instant of time as a pri- 
mary fact of nature, is nonsense.’ We can then 
choose the time scale so that the process begins at 
i=0 and ends at ż=T, with T>0. T is the dura- 
tion of the process, but for a production process 
we may prefer, instead, Marx’s term: the time of 
production. 
The next point is truly crucial: in saying that a 
-given analytical process begins at /=0 and ends 
at t= T we must take the underscored words in 
their strictest sense. Before =0 and after i=T 
the analytical process is out of existence. That is, 
in conceiving such a process we must totally ab- 
stract from it what happens outside the duration 
we have assigned to the process. The mental 
operation is Clear: an analytical process must be 
viewed as a hy pien between one tabula rasa and 
_ another. | 
© Our next peneana is to arrive at an analytical 
description of the happening, associated with a 
: given process. Because of the principle, “No ana- 
lytical boundary, no analytical process,” analysis 










































8 Plato, Phaedrus, p. 265. 

? Alfred North Whitehead, An Enguiry Concerning 
he Principles of Natural D ai (2nd ed., Cam- 
ridge, England, 1925), p. 2; also his The Concept of 
ature (Cambridge, England, "1930), p. 57. 

All this does not mean that, in the next stage of 
r inquiry, we cannot arrive at the excluded cases by 
passage to the limit. S 
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must renounce any hope of including in this de- 
scription the happenings inside an analytical 
process, Indeed, in order to describe analytically 
what happens inside a process, we must divide it. 
by a new boundary into two new processes to 
which the same rule will apply. And so on ad 
infinitum. The analytical description of a process, 
therefore, reduces to recording everything that 
crosses the boundary in either direction. In con- 
nection with this picture we can endow the terms- 
input and output with quite precise meanings, - 

Analysis now needs to take another heroic step 
—to assume that the number of elements involved 
is finite and that every element is cardinally. 
measurable (which implies that every elementisa 
homogeneous entity). If Ci, Co,..., Cm denote — 
the distinct elements, the analytical description is” os 
complete if for every C, we have determined two 
nondecreasing functions F. (2) and G.(é) over the 
closed interval [0, T], the ‘frst function showing 
the cumulative input, the second the cumulative 
output up to time # (inclusive). Any analytical 
process—whether in economics or any other do- 
main—may therefore be represented graphically 
by a series of curves, as in Figure 1. 

In a plastic image, the coordinates of an ana- 
lytical process may be likened to continuously re- 
ported data of import and export, with one im- 
portant detail. Since in describing a process. 
analytically we must begin and end with a tabuli 
rasa, this hall (in which we are now gathere 
must be listed both as input and as output in 
process consisting of the delivery of this le 
In the analytical approach we are not in 
in how this hall came into being or in its uset 
or after this lecture. However, we must recognize 




















4 AMERICAN ECONOMIC ASSOCIATION 


that, as the result of every use, the hall suffers 
some wear and tear, imperceptible though this 
may be. Similarly, in any production process the 
same person must be listed as a rested worker 
among inputs and as a tired worker among out- 
puts. A tool, too, may go in new and come out 
used. But even though we recognize the rested and 
the tired worker as being the same man, we must 
treat the former as a different clement from the 
latter. Each element of an analytical process—as 
we have decided-—must be completely homoge- 
neous, a condition that does not always cover 
sameness. 

These cases, of the worker and of the tool, raise 
a troublesome problem for the economist. The 
reason is that our material of study is the com- 
modity. We slice the economic domain into units 
of production and units of consumption because 
at the boundaries thus drawn we can catch every 
commodity. Drawing a boundary in a glass plant 
between the melted glass furnace and the rolling 
machines would serve none of the economist’s 
purposes: at this time, melted glass is not a com- 
modity.4 Briefly, the economist cannot afford to 
abandon his commodity fetishism any more than 
the chemist, for example, can renounce his fetish- 
ism of the molecule. 

The difficulty, which at bottom is related to 
qualitative change, is that even though we cannot 
avoid including “tired worker” and “used tool” 
in the list of outputs of any production process, 
neither category fits the usual notion of commod- 
ity. Our entire analytical edifice would collapse if 
we were to accept the alternative position that 
the aim of economic production is to produce not 
only the usual products but also tired workers 
and used tools. 

A new heroic step is needed to eliminate this 
difficulty. It consists of the familiar, old fiction of 
a process in which capital is maintained constant. 
The fiction does raise some analytical issues, for 
if all tools and all workers are to be maintained at 
a constant level of efficiency, any production pro- 
cess will have to include most of the enterprises 
and households in the world. Factually, however, 
the fiction is not more, not less reasonable than 
that of frictionless movement in mechanics. A 
simple glance at the activity inside a plant or a 
household suffices to convince us that efforts are 


constantly directed not toward keeping durable _ 
goods physically self-identical (which is quite 
impossible), but toward maintaining them in . 


11 That technological innovations may change this 
situation is evidenced by ready-mix cement and brown- 
and-serve rolls, for example, which only recently have 
become commodities. 


good working condition. And this is all that counts 
in production. The only factor we need neglect is 
the daily wear and tear of the worker. This is not 
too much to demand, since the worker is daily 
restored in the household. 

The elements may now be divided into two 
relevant categories. In the first category we shall 
place those elements that appear as input and as 
output and are related by reason of sameness or of 
equality of quantity. A piece of Ricardian land, 
a motor, the amount of clover used as seed in 
growing clover seed (not clover fodder!), or a 
worker, illustrate this category. To elements such 
as these I propose to refer as funds so as to em- 
phasize their economic invariableness. The other 
elements, which appear only as input or only as 
output, constitute the category of flows. Obvious- 
ly, since the fund elements are maintained, the 
process may be activated again provided that the 
necessary inflows are still forthcoming. Labeled 
variously as a static or as a stationary process, or, 
still, as a diagram of simple reproduction, this 
fiction constitutes the fundamental element in the 
analysis of production from the classical to the 
hypermodern school. Reproducible, however, 
seems to describe the process better. The analyti- 
cal picture we have thus reached is worth stress- 
ing: in a reproducible process, the fund elements 
are the immutable agents that transform some 
input flows into output flows. No picture of a 
process—-whether static or dynamic—is com- 
plete if it does not include both categories of 
elements." And the essential difference between 
these categories calls for a different representation 
of the fund coordinates. A flow coordinate will 
continue to be represented, according to the case, 
by the cumulative input or the cumulative out- 
put; ie., by a quantity of some substance. Be- 
cause in case of a fund the input and the output 
are economically the same substance, the coordi- 
nate of a fund may be represented by the differ- 
ence F.(t)—G,(t). But to maintain a convenient 
symmetry with the flow coordinates, we may use 
instead the cumulative amount of that intangible 
entity usually called the service of the fund. 


IMI 


In the case of a production process, the ele- 
ments may be classified into some fruitful cate- 
gories. The inflows that are transformed by the 
agents may come either from nature or pom other 





© 12 A point on which I insisted T ago: cf. my ‘article Be 
“Aggregate Linear Production Function and Its Ape 
plications to von Neumann’s Model” i Acttoty Anal: i 
ysis of Production and 4 i loc | = 
(New oe 1951), pp. 1 Q- 
















production processes; we shall denote them gen- 

erically by (R) and (I). There also are inflows, 

{M), earmarked for maintenance. The output 

© flows consist of products, (Q), and waste, (W). 
Finally, the funds include Ricardian land (L), 
capital equipment (K), and—to use Marx’s very 
appropriate term—labor power, (H). With these 
notations, the analytical representation of a re- 
producible process is 


© RO, 1), MO, OO, WO; LO, KO, HO]; 


that is, a set of functions, which defines a point 
in an abstract (functional) space. 

This is a far cry from the notion inherited from 
Wicksteed, according to which a process is repre- 
sented by a point in the ordinary (Euclidean) 
space. The superiority of (6) over the point repre- 
sentation needs no elaborate argument. In (6) 
we have a complete set of instructions on how to 
set up the corresponding process. The form also 
reminds us continuously that a process has a dura- 
tion, a time of. production. Nothing is missing 
from it. 

The difference yields an entirely new form for 
the production function. Since by a production 
function we must still understand the set of all 
processes that transform the same input flows into 
an outflow of the same product, from (6) it fol- 
lows that the production function must be a rela- 
tion among functions, instead of numbers. This 
relation, which may be written after the old pat- 
tern as 


M CO = SIRO, 1), MO, WO; LO, KO, HO), 


is what the mathematicians call a functional. 
The results just reached call for numerous ob- 
servations. Here, I can take up only a few and 
touch upon them briefly. 
. First, the reason why I have excluded no ele- 
ment from the categories listed in (6), is that the 
< scholar must never prejudge. Even an economist 
must first arrive at a complete description of a 
process and only then decide which elements may 
be left out because they are economically irrele- 
vant. Nature does not indeed have a cashier’s 
_ window where we may pay her for the elements 
(R); yet it would be utterly inept to ignore in the 
economics of production the fact that natural 
resources are neither inexhaustible nor uniformly 
distributed over the globe. The type of economic 











i For greater details see Chapter IX in my forth- 
coming volume, Entropy and. the Rn eee 
(Harvard: Univ. Press). ; : 
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model now in vogue, which assumes that growth 


normally proceeds at a constant rate, simply 
blots out the most numerous and most critical 
cases—such as Somaliland ọr our own Appalachia, 
for instance. One may feel even more tempted to 
leave out the waste category, on the ground that 
waste by definition has no value. But again, as 
we have come to recognize recently on an increas- 
ing scale, the existence of waste is not an innoc- 
uous aspect of the economic process. 

Second, we should not fail to observe that, 
since a fund enters a reproducible process and 
comes out without any impairment of its economic 
efficiency, service is the only way by which it can 
participate in the production of the product. 
While it is true that the cloth-—an inflow element 
—effectively passes into the coat, the same cannot 
apply to the needle—a fund element. And if one 
finds the needle in the coat just bought, it cer- 
tainly is a regrettable accident. The point is that 
the problem of how the contribution of a fund 
affects the value of the product is not as directly 
simple as in the case of a flow factor. 

Third, both the value of a fund’s service and 
that of its maintenance flow must, in principle, 
be imputed to the value of the product. Contrary 
to Marx’s teachings—which have gradually in- 
filtrated the thinking of many a standard econ- 
omist—there is no economic double counting in 
this. No worker, no lecturer, can discharge his 
duties by sending to the shop or to the classroom 
only that “definite quantity of muscle, nerve, 
brain, etc., [which] is wasted” during work-——as 
Marx claimed." When one works, one must be 
present with his entire fund of mental and physi- 
cal capabilities. The same is true for all other 
funds: the bridge must be there in its full material 
existence before we can cross the river. If it were 
true that we could cross a river on the mainten- 
ance flow of a bridge or drive the maintenance 
flow of an automobile on the maintenance flow of 
a highway, there would be little financial difficulty 
in saturating the whole world with all the river 
crossings and automotive facilities. Economic de- 
velopment could be brought about everywhere 
with practically no waiting. 


IV 


As with almost everything else, among the 
various processes we may envisage in production see 
there is one process that fits the epithet “ele- 
mentary.” It is the process by which every u 
the product—a single piece of furniture o 
cule of gasoline—is produced. The ‘proce 








14 Karl Marx, Capital (Chicago, 1932), Vol. ‘Lp. 190. 

















i directly observable in the shop of a cabinetmaker, 
but it can be easily determined even in a large- 
scale enterprise. Whatever the product, one thing 
is certain about the elementary process. In rela- 
tion to it, most of the funds are idle over large 
periods of time. The plow is needed only a few 
days during the whole production time of growing 
a corn plant; the same is true for the saw or the 
plane in the production of a table. There is no 
exception to this rule. And, I contend, one of the 
most important aspects of ‘the economics of pro- 
duction is how to minimize these periods of fund 


idleness, whether we are thinking of man, capital 


equipment, or land.” 
Now, if only one table is demanded during the 


< time of production, T, then obviously we need 


operate only one elementary process after another 
in succession. But if » tables, with #>1, are de- 
manded during T, then two alternatives are open 
to us. We may start n processes at the same time 
and repeat the operation when they are ended. 
This is the arrangement in parallel. The second 
arrangement is the arrangement in line, in which 
equal batches of processes are begun one after 
another at intervals equal to an aliquot part of T. 

It is obvious that the production function of a 
system in which the elementary processes are ar- 
ranged in parallel is obtained from (7) by multi- 
plying every coordinate by n 


(8) [n0@]= 


The point that deserves to be stressed is that the 
arrangement in parallel offers little or no economic 
gain. Most kinds of fund factors are now needed 
in an amount n times as great asin the elementary 
process. In addition, the idleness of each such 
fund factor is ipso facto amplified by n. The only 
exceptions are the fund factors that—like a large 
bread oven, for instance—may accommodate 
several elementary processes simultaneously. But 
even though the capacity of such a fund factor 
would be more fully utilized, its idleness period 
would remain the same. 

~The situation completely changes for the ar- 
rangement in line. If we assume away any incom- 
mensurabilities among the time periods involved 
in the schedule of the elementary process—an 
inevitable assumption in practice—and if # is 
sufficiently large, then a number of processes can 
be arranged in line so that no fund is idle at any 
time. The situation is vividly exemplified by an 


(eR), ++, REON feLO], +}. 


3 A period of idleness is characterized by the con- 
Stancy of the corresponding fund coordinate. 

13 The number of elementary processes that should 
be started each time is the smallest common multiple 
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assembly line, in which every tool and every 
worker shift without interruption from one ele- 
mentary process to the next. The arrangement in 
line, however, describes any factory. In a factory, 
therefore, the economy of time reaches its maxi- 
mum. This conclusion opens an avenue of utmost 
importance. To explore it, we may begin by deter- 
mining the analytical representation of a factory 
process. 

In a first approach we may consider the entire 
physical plant as one monolithic fund, P. Over an 
arbitrary interval [0, ¢], during which the factory 
process is in operation, the coordinate of this fund 
is the function PŁ Similarly, the coordinate of 
labor power is Hi. And if for the convenience of 
diction we assume that all flow elements are con- 
tinuous, their coordinates, too, are represented by 
linear homogeneous functions. Thus (7) becomes: 


©) (D = SID, i, (i), wt); (PD), (HO). 


Let us note that this is a very special functional: 
first, every function involved in it depends upon a 
single parameter and, second, the value of ¢ is 
entirely arbitrary. For these reasons, the func- 
tional degenerates into a point function. 

There are two degenerate forms. The first is 


(10) g = OF, i,m, w, P, H). 


This formula reminds us of one of the current 
interpretations mentioned in Section I; namely, 
that of relation (2). We should note, however, 
that ð involves two dimensionally different cate- 
gories of variables. The lower case symbols repre- 
sent flow rates of some substances. The upper 
case symbols stand for the rates of service per unit 
of time. Strangely, however, these last rates do not 
involve the time element at all: P stands for the 
plant, and H, for the total labor power—briefly, 
for quantities of some substances. The second de- 
generate form is 


(11) Q=V(RI,M,W; 0,3). 
Here, the symbols in roman capital letters are 
again quantities of some substances; those in 


script letters are services, and ¢ is the period with 
which these quantities and services are associated. 


The form (11), in turn, reminds us of relation (1); 


i.e., of the quantity interpretation of Wicksteed’s 
formula. The most important difference ig that 
W includes time as an explicit variable. 





of the numbers of such processes that can be accom- 
modated at the same time by each unit of the various 
funds. Batches should be started at intervals of T/d, d 
being the greatest common divisor of T and of the in- 
tervals during which the va: ous f unds are needed in an 
elementary process. mee. as 




















This difference bears upon the earlier argument 
iat Wicksteed’s production function is homo- 
eneous of the first degree. Actually, Y is such a 
function—as easily follows from the identities 


(12) Q=qt,---,W=wl, Ọ = Pt, 3 = Ht, 


= analogous to (3). There is then an intimate rela- 
tion between (10) and (11); namely, 


(13) Ə(r, i,m, w; P, H) = V(R, 1, M, W; 0, 8; 0). 
Hence, 
(14) O = LW Jini. 


The imbroglio created by (5) is thus resolved. Of 
course, this does not mean that the factory pro- 
cess operates with constant returns to scale. The 
homogeneity of F corresponds to the tautology 
that if we double the time during which a factory 
works, then the quantity of every flow element 
and the service of every fund will also double. The 
issue of returns to scale pertains, instead, to what 
happens if the fund elements are doubled. The 
point may be made still clearer. 

A superficial inspection of any operating plant 
sufħces to reveal that P consists of some Ricardian 
land, R, some capital equipment, K, some techni- 
cal inventories, S, and a special fund, I, usually 
called “goods in process.” The last term is defi- 
nitely a misnomer: half-tanned hides or partly 
wired radio sets, for example, are not goods. 
Process-fund seems a more exact term because I 
is in effect a becoming frozen in its various phases. 
If a photograph of I‘ would be projected part by 
part, as if it were a movie, we would witness the 
actual change of some input flows into product 
and waste flows. In spite of this varied composi- 
tion of any plant, what a given plant can do de- 
pends on its buleprint alone, which in turn in- 
volves only Z and K. And since what a plant can 
do is shown by the flow rate of its product, we 
have a first relation 


(15) gt = G*(L, K). 


A second relation expresses the fact that, given 
_» the plant, we require a certain labor power, H*, 
= if we want to obtain the flow rate g*. Hence, 
ao) H* = H*(L, K). 
hould we man the plant with less labor power 
than H*, the product flow rate would also be- 


< come smaller than q*. To account for this rather 
~~ common situation, we need to put 


- (7) q = G(L, K, H) S g. 














But the fact that this relation looks very familiar 
should not mislead us: as (17) is defined here, 
q a not ore decrease (and 
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ordinarily does not) when L and K are decreased — 
while H is kept constant. Actually, the ratio g/q* 
measures the percentage of capacity utilised: if H. 
is the labor power employed." 

The next relations are sett P ER 


8) S=S(L,K,H), Y= T, K, HB). 


There remain the relations binding the other flow 
elements. The case of the maintenance flow, my 
is simple: its size must depend on the amount- of- 
equipment to be maintained and the labor fund 
employed. In addition, by virtue of the conserva- - 
tion law of matter and energy, m must be equal to ` 
w the flow rate of wear-and-tear waste—burned . 
or discarded lubricating oil, broken saw bands, 
and the like. sans: 


(19) = m(K, H), 


The same conservation law applies to all other 
flows. For example, the wood contained in a piece 
of furniture together with the scrap and the saw- 
dust must exactly account for the wood intro- 
duced into the production of that furniture. In 
the case of a factory system, this relationship 
yields 


(20) gt = g(rt, it, wat), 


where w is the flow rate of waste arising from 
transformation alone. Since (20) must be true for 
any ¢, the function g must be homogeneous of the 
first degree. To this function we may indeed 
apply the old-time tautology that “doubling the 
inputs doubles the output.” The basic error in 
some arguments about the returns to scale is to 
apply this tautology to (17) instead of (20). Tf 
L, K, and H are doubled, g does not necessarily 
double even if we double at the same time all 
flow inputs. The new factory may be more effi- 
cient or more wasteful in using the input mate- 
rials, which leads us to put 


(21) wy = welL, K, H). 


Relation (10) is thus decomposed into seven basic - 
relations, listed from (17) to (21), which together 
constitute the general representation of a factory 
process,!? 

We should now note that the picture at which 
we have arrived is analogous to the inscription 
“60 watts” on an electric bulb. That is, it tells us __ 
what the factory can do, not what it has done, is 
doing, or, above all, will do. Like the inscri 





Hi == We 












V As an ordinal measure of the utilized ca 
may use H/H*. On this point, see note 21, bi 
18 Obviously, this analytical description: 
be completed with additional relations if th 


factory process happens to involve other limitat 
ities. 
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on the bulb, relation (17), for example, is true 
regardless of whether the factory works or is idle. 
To show what the factory does, we need an addi- 
tional coordinate, which, under its various as- 
pects, has deeply preoccupied Marx, but which, 
perhaps for easily understood reasons, is not found 
in the analytical tool box of the neoclassical 
economist. The coordinate is the time, 8, during 
which the factory works daily. The amount of 
the daily production, Q, follows immediately 
from (17): 


(22) Q = 6G(L, K, H), 


= arelation which vindicates Marx’s dear tenet that 
labor time measures value even though it has no 
value itself. 


V 


So much for grounded-in-actuality symbolism. 
Let me devote my closing remarks to some of the 
object lessons of this symbolism. 

Ihave stressed the fact that in any elementary 
process every agent is idle over some definite 
periods that depend not on our choice or whim 
but on the state of the arts. I have also argued 
that we can nonetheless eliminate this kind of 
idleness completely and that there is only one 
way to achieve this: to arrange the elementary 
processes in a factory system. Because of this 
extraordinary property, the factory system de- 
serves to be placed side by side with money as the 
two most fateful economic innovations for man- 
kind. I say “economic” and not “technical” be- 
cause the economy of time achieved by the fac- 
tory system is independent of technology. Noth- 
ing prevents us from using the most primitive 
technique of cloth weaving in a factory system. 

To be sure, there is a second kind of idleness, 
which depends entirely on our decision: it is the 
idleness of the factory itself if 6 is shorter than a 
full day. In view of these two kinds of idleness, 
the economics of production reduces to two com- 
mandments: first, produce by the factory system 
and, second, let the factory operate around the 
clock. 

The first commandment calls for two observa- 
tions. Even though we can draw the blueprint of 
a factory for any elementary process whatsoever, 
not every such factory is economically advan- 
tageous. For example, we do not build trans- 
oceanic “Queens” by processes in line. The reason 
is that we can build a “Queen” more quickly than 
it is demanded in relation to time. The much ex- 
tolled progress of the industrial revolution may 
not after all be due only to technological innova- 
tions. For these innovations as well as the in- 


19 Marx, Capital, Vol. I, pp. 45, 588. 


creased specialization of labor could not have 
come about unless an increased demand had al- 
ready induced most craft shops to introduce the 
system in line. There can be little doubt about it: 
the factory system was born in an artisan’s work- 
shop, not in a factory. 

The second observation is that to operate an 
arrangement of elementary processes in line it is 
absolutely necessary that we have the freedom to 
start a process at any time of the day, of the week, 
and of the year. Unfortunately, we do not always 
have this freedom. Seasonal variations—which 
result from the position of our planet relative to 
our main source of free energy, the sun—prevent 
us from adapting the factory system to a series of 
important productive activities. The most impor- 
tant instance is husbandry. For the overwhelming 
majority of localities, there is a very short and 
definite period of the year during which a corn 
plant, for instance, can be grown in the open 
space from seed. This is why farmers have to work 
their fields in parallel; that is, in a system of pro- 
duction that yields practically no economy of 
time. The global analytical representation of that 
system is (8), not (9). The upshot is that the open- 
air factories, about which socialist writers in par- 
ticular have been continuously raving, will re- 
main a utopian dream as long as we are unable to 
alter the orbit of the earth. 

The association between agriculture and the 
idleness of all agents involved is by now a com- 
monplace. Still, not much is known or even sus- 
pected about the importance of the related loss. 
Two simple illustrations may bring out this point. 
For the first, let us consider one of the exceptional 
localities—such as the Island of Bali—where, be- 
cause of an almost constant climate throughout 
the year, rice could be grown in an open-air fac- 
tory. In this case, every day the same number of 
hands would move over the fields with the same 
funds of plows, buffaloes, sickles, and flails to 
plow, sow, harvest, and thresh. Every day the 
villagers would eat the rice sown that very day, 
as it were, and they would no longer have to bear 
the burden of the debts specific to agriculture. 
But most important of all, we would also discover 
that, without diminishing the old production at 
all, there would remain a substantial number of 
superfluous workers as well as a substantial stock 
of superfluous equipment—a palpable measure of 
the overcapitalization of farming in comparison 
with manufacturing. The second illustration per- 
tains to the current technique by which chickens 
are raised in the United States. In fact, in this 
country there are no longer any chicken farms— 
even though the term continues to be used. In- 
stead, there are chicken factories, with elemen- 
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iry processes arranged in line. The “chicken war” 
f yesteryear would not have come about if the 
ifference between the old and the new techniques 
had not been so great as to exceed the shipping 
cost over the Atlantic plus the wage differential 
between this country and Europe. 

But if not every production activity can be 
turned into a factory, we should at least try to 
render the idleness of the agents as small as pos- 
sible in each particular case. In other words, to 
bring even a whole economy as near as possible 
to the functioning of a factory system should be 
the guiding thought of any planner at any level. 
In the activity of the countryside, the cottage 
industry propounded by the agrarians was one 
answer to this idea. In Romania (so I was told) 
tractors and drivers shuttle between the plain 
regions—where two crops are grown each year— 
and the hilly regions—where only one crop can 
be grown because of a shorter vegetation period. 
The necessary funds of tractors and drivers are 
thus substantially reduced at the cost of some 
gasoline, oil, and spare parts flows. Less costly 
solutions would be obtained by mixing several 
crops within the same locality, the crops being 
chosen so as to minimize idleness (and hence 
capital cost). Formally, the problem boils down 
to splicing graphic patterns with a minimizing 
condition—a problem of a special type of com- 
binatorial analysis which, I am sure, will prove 
highly rewarding. 

The second commandment is particularly rele- 
vant for the underdeveloped economies. In a rich 
country, it makes perfect sense to operate every 
factory with one shift, even if the shift be of six or 
four hours only. In a rich country, there also is no 
need for night shifts, except whenever technology 
imposes around-the-clock production. Briefly, 
in a rich country leisure is a commodity which 
people may prefer to higher income. Things are 
different in almost every underdeveloped country 
where—as every government pronouncement 
urges—the order of the day is not only develop- 
ment but rapid development. In such countries, 
the regimen of the eight-hour working day and 
the reluctance to use night shifts are anachronistic 
factors that work against the avowed aims.” 
` There may be many reasons why planners as well 
as our planning theory have overlooked the 


20 may hasten to admit that (22) is only a first ap- 
proximation formula: a factory working with one shift 
of ten hours will not produce 25 percent more than with 
a shift of eight hours. To take better account of facts, 
we should replace 6 by a function of the number of 
shifts and the number of working hours of each shift. 
But this amendment does not affect in the least the 

validity of the statements just made. 


simplest and the most direct lever of economic 
development; namely, the length of the working 
day. But one possible reason is that this element. 
of the problem has been left out of the neoclassical 
representation of a production process. The same _ 
omission—we should note—vitiates also the 
familiar comparisons of the capital-output and | 
capital-labor ratios computed from current statis- 
tical data. Since the theoretical apparatus ig- 
nores the working time, 6, the most sophis- 
ticated statistical agencies, too, have felt no need ~ 
to include it in their usual collections. Thus, we 
are unable to obtain valid statistical estimates:of 
K/q* and K/H*, the basic technical and theoreti- 
cal elements.” 

Another omission of the neoclassical representa- 
tion is that, as a rule, only the funds (variously 
defined) are included in the production function. 
The fact that after a factory is built, production 
cannot go on unless the input flow factors are 
forthcoming, has thus been pushed away from 
the focus of attention. None other than an author- 
ity such as A. C. Pigou preached that “in a sta- 
tionary state factors of production are stocks, 
unchanging in amount, out of which emerges a 
continuous flow, also unchanging in amount, of 
real income.’ The omission of the input flow 
factors is not unrelated to the present race of all 
underdeveloped countries to build one factory 
after another without a thorough examination of 
the availability of the necessary flow inputs. I 
am confident that if the prospective economic 
plan of every country were realized by miracle 
overnight, we would discover that we have long 
since been planning for a world with an immense 
excess capacity of industrial production. 

The thoughts I shared with you here may 
seem simple. Perhaps they are simple, once we 
have untangled the imbroglio hatched by blind 
symbolism. The economics of production, its 
elementary nature notwithstanding, is not a 
domain where one runs no risk of committing _ 
some respectable errors. In fact, the history of — 
every science, including that of economics, teaches . 
us that the elementary is the hotbed of the errors 
that count most. 


n The difficulty is especially serious in the case of- 
comparisons between two different industries. Even if 
we know that each industry has always used its full. 
capacity, ie., has worked with the corresponding H 
the values of capital-labor ratios derived from the: 
statistical data are neither comparable nor 
relevant——unless we also know that both industr 
ployed the same number of shifts. In fact, the 
of Manufactures provides no information on the num= — 
ber of shifts and on the percentage of utilized capacity. 

22 Pigou, op. cii., p. 19. . 
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A MODEL OF NONRESIDENTIAL CONSTRUCTION 
IN THE UNITED STATES* 


By CHARLES W. BISCHOFF 
Yale University 


I. Introduction 


In the rapidly accumulating literature on the 
determinants of fixed investment in the United 
states very little ink has been used up in ex- 


-= plaining the fluctuations in nonresidential con- 


-. struction. It is not hard to find an explanation for 
this fact; there is very little available data in 
which any distinction is made between plant and 
equipment expenditures. Furthermore, the as- 
-sumption is often made that plant and equipment 
are perfect complements and thus can be lumped 
together (it would also be proper to lump them 
together if they were perfect substitutes). 

Nevertheless, there are several reasons for a 
separate study of nonresidential construction ex- 
penditures. In the postwar period the share of 
nonresidential construction in total nonresiden- 
tial fixed investment rose gradually from a low of 
32 percent in 1947 to a peak of 40 percent in 1958; 
since then the share has tended to decline, reach- 
ing 30 percent in 1968. An obvious beginning of 
an explanation might rest on the differential effect 
of tax policies on the two types of asset. Accel- 
erated depreciation, introduced in 1954, decreased 
the effective cost of construction more than it de- 
creased the effective cost of equipment. Tax 
policies undertaken since 1962—the investment 
tax credit in particular—have favored investment 
in equipment. In addition, there is reason to 
believe that monetary policies—and especially 
the availability of credit—might affect construc- 
tion more drastically. This factor might be of 
particular importance in commercial construc- 
tion, which amounted to more than 26 percent of 
total nonresidential construction in 1968. Fi- 
nally, because equipment is often special purpose 
in nature, and thus a “putty-clay” approach 
might seem most appropriate for this type of 
asset, this approach might not be as useful in 
explaining nonresidential construction; buildings, 
in general, would seem to be more flexible in terms 
of alternative uses. 


* The research described in this paper was carried 
out under grants from the National Science Foundation 
and the Ford Foundation. 

1See [2] for an application of the putty-clay ap- 
proach to investment in equipment. 
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As a starting point in this investigation, a rela- 
tively simple model of the stock adjustment or 
accelerator type is considered in Section II. In 
Section III, relative price effects—including 
interest rates and accelerated depreciation—are 
considered. In Section IV the model is modified 
slightly to allow for the possibility that a putty- 
clay model applies to the demand for nonresi- 
dential construction. Finally, in Section V the 
effects of capital rationing are considered. 


II. A Stock Adjustment Model 


Until very recently, national income data on 
expenditures for nonresidential construction 
(NRC) have been derived by applying a rela- 
tively fixed progress pattern to data on construc- 
tion contracts. The only published information 
on such progress patterns is contained in an ar- 
ticle by Mayer [8]. Under the assumption that 
plans are fixed by the time the first significant 
orders are placed (two months before construc- 
tion begins, according to Mayer), it seems 
appropriate to lag all variables by at least this 
much, 

If data were available, it would be preferable 
to try to explain the basic series on construction 
contracts (CON) rather than the expenditures 
series which is derived from it. From Mayer’s 
information on progress patterns it would seem 
that the following equation holds at least approx- 
imately: 


(Li) NRC:=.30 CONs1+.38 CON;-2+.18 CON: 
+-.11 CON: 4+.03 CON, 


Taking these weights as a priori knowledge, an 
equation to explain NRC should be of the form 


(II.2) NRC, = 5 MiX ii 


tual 

where X ti is the vector of variables which explain 
contracts in period t—i, and the weights u, are 
given in equation (II.1). 

Final decisions to let contracts, made i in period 
t, will depend on the desired stock of buildings‘in 
period t-+-5 or #-+6, when the buildings become 
available for use. If the desired stock of buildings 
(KS*) is a function of expected or planned output, 






om itself may be P by a linear 


* m 
KS. = K $. vjQt-j. 
fod 


This desired stock must be compared with the 
_ stock of buildings which will be available in period 
14-5 or t+6, if no new projects are started. Un- 
fortunately, this stock cannot be measured di- 
~ rectly. Instead, I assume that in making the deci- 
-sion to let a contract in period ft, the desired stock 
- is compared with the stock of buildings (including 
the expenditures already made on buildings under 
construction) at the end of period t, KS, defined 
as: 


COLD KS, = NRC /4 + (1 — 6/4) K Si. 


“This will, in general, be an underestimate of the 
-- puildings available in period +5 or t+6. 
= For various reasons, the gap between KS,* and 
_ KS, may not be fully closed by contracts let in 
period 4. Assuming that 


(II.5) CON, = MKS; — KS) + tte 


where t is an error term with properties yet to 
be specified, we can combine equations (II.2), 
(11.3), and (11.5) to get: 


: 5 å m 
NRC, seca a 4 + AK 2 pJ pivjQt+i-j 


fork Juul 


(11.6) 
— DD, KS rt + tte. 
fowl 
Since the u weights are assumed to be known, we 
can define 


L 
is >, HiQe-< 
donk 
w $ 
KS; = 2, KKS ii 
f} 
and rewrite (II.6) as 
Lóa) NRC: =a +d« >. Ory — AKS: + us 
; jmü 


Adding the assumption that # is generated by a 
first order autoregressive process N= ptt €r 
with e representing a normally and independently 
distributed random variable with mean zero and 
variance c}, the specification of the simple stock 
adjustment model is completed, except for the lag 
parameters v,. Generalizing the polynomial dis- 
tributed lag method first introduced by Shirley 
Almon [1] these parameters are assumed to be 
values of an unrestricted third degree polynomial 
in j; that is 


(GL) n; = ay + mj + aaj? + aj’, jf = 0,- ++, mm. 
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Four weighted averages of past Q’s are introduced 
into the regression, and the four parameters ao, 
tı, 03, and az are estimated. For the parameter m, 
which determines the length of the lag distribu- 
tion, the values 6, 8, 10, 12, and 14 have been 
tested.? 

Using quarterly data from the national income -— 
accounts, for the sample period 1952-68, the 
results are given in Table 1 (see the Statistical 
Appendix for details on the data). The results are | 
relatively insensitive to the length of the lag dis- 
tribution and, judging solely by the goodness of 
fit, the explanation seems very good. However, | 
there is a great deal of unexplained serial correla- 
tion (A=.87 for the best fitting equation). Fur- 
thermore, the constant seems quite large, while 
the speed of adjustment appears to be much too 
low. In the next section, I introduce additional 
variables in an attempt to overcome these defects. 


Ill. The Neoclassical Model 


The principal competitor to the basic accelera- 
tor or stock adjustment model of investment is 
the neoclassical model, first introduced by Jor- 
genson [7] seven years ago at these meetings. The 
firm’s demand for capital is derived from some 
sort of optimizing behavior (maximizing profits or 
the market value of the firm or minimizing costs), 
while constrained by some sort of production 
function. The imputed rental which enters into 
this marginal analysis is determined by equating 
the cost of the investment good to the discounted 
stream of cash flows plus tax benefits generated 
by the investment good over its lifetime. If the 
cash flows are assumed to decline exponentially 
over the life of the investment good, the equality 
is 


qs = f evtcy (1 — eaid) 
; 


(L1) 
Fat f e7 Di(s)ds, 
0 


where 


= the price of the ith investment good 
== the cost of capital to the firm fan 
Cum the initial cash flow generated by the ith 
investment good 
U =the tax rate on profits 
6;= the exponential rate of decline of 
cash flow generated by the 7th goo 
i= the lifetime of the investment. good 
tax purposes 
Ds) =the proportion of the depreciatio 










* The estimation has been carried out using. the Á 
gram AUTO, written by Morris Norman and Robert- 
Rasche. The parameter p has been estimated using ce 
Cochrane-Orcutt iterative method. 
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TABLE 1 
RESULTS or ESTIMATING Equation (11.6), CAPITAL Stock ADJUSTMENT MODEL 

tm a | heap | N | me | see | a | pw. 

9.60 .0526 .0807 9635 564 868 2.22 
(2.45) (2.30) (1.22) 

8 9.21 0487 .0701 9634 .564 866 2.20 
(2.39) (2.03) (1.04) 

10 9.00 „0443 .0597 .9635 .563 -866 2.20 
(2.34) (1.73) (.85) 

12 8.96 .0480 .0666 .9633 565 864 2.18 
(2.36) (4.73) (.90) 

14 8.95 0501 .0708 -9633 565 863 2.18 
(2.36) (1.63) (.90) 


Nores: Numbers in parentheses are ¢ statistics. The units for SEE are billions of 


1958 dollars, at annual rates. The statistic R? is computed as 


N -1 
1 


ze ) 
N — K \x(NRC, — NRO)?’ 


where N is the sample size and K is the number of parameters, instead of the more usual 


N-1 


za 
1 eae RD aaa aa TD TT TT es ae 
N — K \E((NRC: — pNRCi1) — WRC(A — 9))? 


for an asset of age s which may be de- 
ducted from taxable income. 


Defining z= f‘e-"D(s)ds as the present dis- 
counted value of the depreciation deduction, 
(II.1) may be solved for Co, yielding 
= q — Uz)(r + 4) 

1- U 
Suppose that the production function is homo- 


geneous of degree zero, with a constant elasticity 
of substitution, g; i.e. 


* gileei) 
Q = be aX mue) : 


tan $ 


(IIT.2) Co 


(II.3) 


where the X’s are factor inputs. Then profit or 
market value maximization leads to the expres- 





is set by applying a constant markup to the mini- 
mum average cost of production (see [2] for a 
derivation). 

For a variety of reasons, it is unlikely that an 
expression such as (ITI.4) will hold precisely as a 
demand function for the stock of nonresidential 
structures. It is not at all clear that an aggregate 
production function such as (II.3), with constant 
elasticities of substitution between any pair of 
factors, can be applied. In addition, there is no 
allowance for incomplete adjustment due to un- 
certainty or costs of adjustment. Finally, a sub- 
stantial proportion of nonresidential construction 
is carried out by entities which are unlikely to be 
maximizing profits or market value, or minimizing 
costs. Public utilities carried out 23 percent of 
such investment in 1968, while hospitals, religious 


Son groups, educational and other institutions ac- 
MILA y'a aPN counted for 13 percent more. 
i a NC Q For the reasons outlined above, I have preferred 


where P=the price of output, for the optimal 
amount of the ith imput (X;*) to use in producing 
Q units of output. An expression identical to 
(ITI.4), except for a proportionality factor, may 
be derived from a cost minimization model, given 
the additional assumption that the price of output 


to specify simply that 

KS* = JQ, P/C), 
and to approximate the unspecified functional 
form with a simple linear function. In addition, 


I have allowed for separate lag distributions for 
the output and relative price variables. The model 
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sted in this section is thus: 
NRC = æ + 2 BiQ + D P/O is 
i) ju 


| — AKSy + u 
< As in the previous section, 
w § 
Q = 2. BO tk, 
w $ 
(P/O: = $ P/O i 
k=l 
and 
W & 
KS: = $ KS 


kl 


The error term is again specified to be a first 
order autoregressive process. As before the lag 
weights are assumed to be values of an uncon- 
strained third degree polynomial in 7 or 7. 

The Statistical Appendix contains details on 
the series used to construct the relative price 
term, P/C. Nothing has been said about the 
choice of the appropriate discount rate. Taking 
an eclectic approach, I have estimated the 
parameters of (III.5) using ten different formula- 
tions, as follows: 


rı = (RCB)(1. — DU) 
= (2 X RCB)(1. — DU) 
rı = (RDP)(1. ~ DU) 
ry = (2X RDP). — DU) 
= (RCBR)(1. — DU) 
re = (2 X RCBR)(1. — DU) 
rı = (RDP + GDIV)(1. — DU) 


rs = (RDP + GDIVR)(U. — DU) 
rg = 2011 — U) 
fig = 10 


In the listing above, RCB represents the rate of 
¿> interest on corporate bonds, while RCBR repre- 
sents the “real” rate of interest on the same bonds 
«= (see the Statistical Appendix). RDP is the divi- 
_-dend-price ratio for corporate stocks; in this 
formulation dividends are taken to represent a 
sure of the expected earnings of the corpora- 
(under the assumption that corporate man- 
s attempt to set a dividend rate which can be 
ained). The variable GDIV adds to the 
nd-price ratio a measure of the rate of 
th of dividends per share; this formulation 
uggested by the fact that if current dividends 
reat rate R and are expected to grow at rate G, 
then. it-can be shown that the stream of future 
-dividends i is being discounted at rate R+G. The 














variable DGIVR is the same except that the rate 
of growth of dividends is measured in real terms. 

All of the first eight cost of capital variables are 
multiplied by the factor (1— DU) to allow for the 
deduction of interest payments; the Modigliani- 
Miller theory [9] suggests that the cost of capital — 
to an unlevered firm should be multiplied by a 
factor (1— DU), where D represents the desired 
ratio of debt to total capital in the capital struc- 
ture of the firm. I have used D=.2 as a rough 
empirical approximation. 

The ninth cost of capital is that used by Hall 
and Jorgenson [4]; it assumes a constant pre-tax 
cost of capital, with no short-run shifting of the 
corporate income tax. Finally, the tenth cost of 
capital assumes constancy of the after-tax cost of 
capital. 

The results of using these different measures, 
reported in Table 2, show that it makes a good 
deal of difference which measure is used. Using an 
F ratio to test the significance of the four weighted 
variables which represent the lag distribution on 
relative prices, only the formulations of P/C 
using costs of capital three, four, nine and ten offer 
significant improvements over the simple stock- 
adjustment models. The test statistics are, re- 
spectively, 8.59, 10.65, 2.54, and 3.99; they may 
be compared to the critical value of F(4, 58) which 
is 2.53 at the 5 percent level. For the best of the 
alternative models, with twice the dividend-price 
ratio as the discount rate, Table 3 gives the long- 
run elasticities of the stock of structures (and 
investment) with respect to output and the rela- 
tive price variable at various points in time. The 
price elasticities would appear to be significantly 
below unity but above zero. Solving out the lag 
patterns, Tables 4 and 5 record the adjustment 
toward the equilibrium stock of structures, given 
a change in one of its determinants, and also the 
fluctuations in construction investment as the 
adjustment is carried out. Compared to other 
models of this sort the adjustment pattern seems 
relatively rapid and quite reasonable. 

Other aspects of the model seem quite satisfac- 
tory as well. The elasticity of capital with respect 
to output gives a slight indication of increasing. 
returns. The effect of relative prices, while small, 
is by no means negligible. The fit is quite good 
and, perhaps most important, the degree of serial 
correlation of the errors has been reduced quite.. A 
substantially. me 

In order to be certain that the success 0 
relative price indexes based on cost of ca 
measures 3 and 4 in explaining nonresi 


construction is not due solely to the use of stock 


prices in the denominator of the dividend-price 












ReEsuLts or Estmmatine Equation (III.S) wits Various 
MEASURES OF THE Cost OF CAPITAL | 
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Cost of A de 
Capital | a 28 4 À Re | SEE| p DW. 
1 | —24.79 | .045 2.382 | —.0175 | .9652 | .550 | .809 | 2.30 
(—1.28) | (2.02) | (1.77) | (~.213) 3 
2 | -19.23 | .04t1 2.797 | —.0237 | .9652 | .550 | .806 | 2.30 
(—1.19) | (1.80) | (1.79) | (—.288) | 
3 2.62 | 1590 | 3.665 4127 | .9755 | .462 | .486 | 2.22 
(—1.66) | (7.33) (5.13) (5.79) 
4 5.03 1690 | 4,944 4560 | .9775 | .442 | .308 | 2.17 
(3.49) | (8.93) | (6.22) | (7.09 
5 =i 0376 567 0284 | 9625 | .571 | .877 | 2.29 
(—.00) | (992) | (479| CAD 
6 1.35 0359 604 0244 | 0625 | .571 | .977 | 2.28 
(.08) | (.970) | (.562) | (193) 
7 8.62 0361 | —.223 0318 | .9619 | .575 | .844 | 2.24 
(2.54) | (924) | (~.285) | (282) 
8 8.62 0369 | —.206 0327 | .9623 | .573 | .839 | 2.23 
(2.61) | (1.000) | (~.373) | (.312) 
9 | —45.57 1174 | 11.259 2064 | 9668 | .537 | .789 | 2.32 
(—1.38) | (2.83) | (4.59) | (2.219) 
10 | —32.64 0679 | 10.758 1192 | .9694 | .516 | .670 | 2.29 
(~2.03) | (4.47) | (2.65) | (3.09) 





Notes: Numbers in parentheses are ¢ statistics. The units for SEE are billions of 1958 
dollars, at annual rates. All results are based on a sample period including the 68 quarters 
from 1952 through 1968. All of the results are for lag distributions with m = 10 and n= 10. 
For these parameters, which determine the lengths of the two lag distributions, a variety 
of values between 6 and 14 were tested, but the best results were generally obtained with 
both parameters equal to 10. The statistic R? is computed according to the formula 
given in the notes to Table 1. 


ratio, I have added a stock price index to equation 


derive partial effects on nonresidential construc- 
(IIL.5). The variable added is 


tion and the stock of structures of the adoption of 
see al accelerated depreciation, in 1954. In deriving 

St = Do Siok 

ag Keun | 
Allowing for lag distributions on 5,” of six to a 


fourteen quarters, the best results are with a ten 
quarter lag. Although the coefficients of Q,¥ and 
(P/C).” are reduced somewhat, these variables 
retain their statistical significance. In particular, 
the F ratio on the four weighted variables which 


LONG-RUN ELASTICITIES OF STOCK OF STRUCTURES 
WITH Respect TO ITS DETERMINANTS 


(From Equation (ITI.5), Cost of Capital 4) 





Variables Measured | Elasticity with | Elasticity with 


represent the lagged effects of relative prices is as of Respect to@ | Respect to P/C 
5.01, compared to a critical value of F(4, 53) of ene. hg thee ee 
3.70 at the 1 percent level. — 1948-IV 7499 3245 
In Table 6, I have used the preferred version of ede e 3095 
n Table 6, I have used the preferred version o 1968-1V Rani Ba 


equation (III.5) (with r, as the cost of capital) to 
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TABLE 4 TABLE 5 








PORTION OF ADJUSTMENT OF STOCK OF STRUCTURES FLOW or Investwent IN CONSTRUCTION N QUARTERS 
COMPLETED N QUARTERS AFTER SUSTAINED AFTER SUSTAINED CHANGE 1N Q or P/C, © 
CHANGE IN Q on P/C AS A PROPORTION or Lonc-run Fiow = 
(From Equation (IIT.5), Cost of Capital 4) (From Equation (IIT.5), Cost of Capital4) 
Quarters Proportion of Proportion of Quarters | Flow of Investment | Flow of Investment 
after Adjustment to | Adjustment to after in Response to in Response to 
Change Change in Q Change in P/C Change Change in Q ‘Changen P/C o = 
0 .000 .000 G .00 00... 
1 006 .010 1 .39 63 
2 .023 .036 2 1.13 1.74 
3 .050 .075 3 1.81 2.65 
4 085 125 4 2.34 3.34 
8 252 397 8 3.15 5.65 
12 497 718 12 S21 4.74 
16 738 863 16 3.87 2.55 
20 867 931 20 2.47 1.77 
40 996 998 40 1.05 1.02 
TABLE 6 


PARTIAL EFFECTS or ACCELERATED DEPRECIATION ON NONRESIDENTIAL 
CONSTRUCTION AND CAPITAL STOCKS 











' l : Effects Estimated by 
: Effects Estimated using 

L Year Equation (III.5), Hall and Jorgenson 
S Cost of Capital 4 in [3] in [4] 
— In Billions of 

1958 Ese As a Percentage of NRC or KS 

a Effects on Nonresidential Construction 








: 1954 098 6% 9.7% 1.9% 
1955 432 2.7 11.4 6.0 
1956 796 4.3 11.1 8.2 
1957 792 4.4 9.9 8.6 
1958 634 3.8 10.2 6.8 
1959 610 3.8 10.4 4.4 
1960 646 3.7 9.7 3.3 
1961 628 3.6 9.7 3.4 
1962 516 3.4 9.4 3.2 
1963 460 2.5 9.3 3.3 
1964 389 2.0 2.9 
1965 364 1.6 2.3 
1966 280 12 1.2 
1967 ~~ 146 — 6 6 
1968 — .046 —.2 1.4 
-Total 1954-63 5.612 3.3% 10.1% 4.9%, 
Total 1954-68 6.453 2.3 3.6 
Effects on Stock of Nonresidential Structures (end of year) 
1963 4.275 2.0% 7.2% 3.2% 
1968 3.802 1.5 2.5 
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these numbers, all variables except the present 
value of the depreciation deduction have been 
held at their actual levels. Thus, any feedback on 
construction via the multiplier or any other mech- 
anism is ignored. The overall effect of accelerated 
depreciation might be either larger or smaller than 
these derived partial effects (it might be smaller 
if, for example, monetary policy would have been 
less restrictive in the absence of accelerated de- 
preciation). Nevertheless, the partial effects are 
of some interest, if only in making comparisons 
to the partial effects derived from other models 
using similar assumptions. In Table 6 a compari- 
son is made to the partial effects derived in two 
papers by Hall and Jorgenson [3] [4]. The com- 
parison shows that both of the Hall-Jorgenson 
papers indicate larger effects, but that the dis- 
crepancy is smaller when the results I have de- 
rived are compared to their most recent paper [4]. 


IV. A Putlty-Clay Model 


A different line of argument against naive 
application of a model such as the one represented 
by equation (III.5) is suggested by capital-theo- 
retic models in which factor proportions are var- 
iable only before fixed capital goods are put into 
place. These models (putty-clay models) can be 
shown, at least given a few additional assump- 
tions, toimply that the dynamic effects on invest- 
ment of a change in output will differ consider- 
ably from the dynamic effects of a change in rela- 
tive prices (see [2]). In a model of this sort output 
changes will result in the familiar acceleration 
effect, in which investment rises or falls sharply 
in response to the necessity to increase or de- 
crease capacity; then tapers off to the level re- 
quired to sustain the new level of capacity. No 
such acceleration effect, however, would be vis- 
ible in response to a change in relative prices. 

As reported in Tables 4 and 5, the response toa 
change in P/C is very similar to the response to 
changes in Q; strong acceleration effects appear 
for both variables. This would suggest rejection of 
the putty-clay hypothesis. This result, however, 
may be an illusory one built into the model. Al- 
though the lag weights 6; and y; in equation 
(III.5), which affect the lag distributions for the 
first 15 periods, are indeed permitted to differ, the 
introduction of KS,” into the equation requires 
that the lag weights for both output and relative 
prices must decline exponentially after the 15th 
period. This restriction means that the putty-clay 
hypothesis cannot really be tested. 

In order to allow for more flexibility in the lag 
distributions, I have tested the effects of adding 
KS-a”, NRC, NRC.-2, and various combina- 









tions of these variables to equation (III.5). T! 
addition of these variables allows for different le 
distributions for output and relative prices in tk 
long run as well as the short run. The results <! 
this experiment are negative; in all cases the 
acceleration effect for changes in relative prices } 
remains. Thus, the putty-clay hypothesis ap- 4 
parently does not apply to investment in non- | 
residential structures. | 


V. The Effects of Capital Rationing 


In recent doctoral dissertations by Hand [5] 
and Jaffee [6] an index of capital rationing has 
been derived. The index is based on several ratios 
of the proportion of small business loans to total 
loans and the proportion of loans granted at the 
prime rate. It is available starting it 1952. This 
index is a pure number; in order to give it a dollar 
dimension it is multiplied by the current dollar 
stock of outstanding commercial loans and de- 
flated by the price index for NRC. 

This scaled index has been added to various 
versions of equation (III.5), with a sample period 
starting in 1954. In most cases the coeflicient of 
the capital rationing index has the correct nega- 
tive sign, but the coefficients are very small and 
in no case do they approach statistical signifi- 
cance. I conclude that, at least using this index, 
there is no clear evidence of an effect of capital 
rationing on nonresidential construction. 


VI. Conclusions 


In this paper I have developed a model for the 
explanation of expenditures for nonresidential 
construction based on a linear approximation to 
a neoclassical model similar to Jorgenson’s. The 
model does a good job of explaining the fluctua- 
tions in this series. Although the long-run elas- 
ticity of construction expenditures with respect to 
relative prices is much less than unity, the effects 
are statistically significant and sizable in the 
short run. The dividend-price ratio appears to be 
the best measure of the cost of capital for use with 
this series. Attempts to revise the model in accord 
with the putty-clay hypothesis and to allow for 
the effects of capital rationing have led to nega- 
tive results. 


STATISTICAL APPENDIX 


The variables QO, P, NRC, and q are taken di- 
rectly from the National Income and Product 
Accounts. Seasonally adjusted data are used, and 
flow variables are in billions of 1958 dollars, at 
annual rates. Ø is Business Gross Product and P 
is the deflator for that series. VRC is Investment 
in Nonresidential Structures and g is the deflator 
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r that series. The series KS is constructed from until 1965; from then on 
nae yale cae (pi + Spia + Apia + 3pe-s + 2bea + tps-s)/2 


KS; = NRC,/4 + (1 — 8/4) KSi1 is subtracted from the bond yield. The rationale 
: where 6 is the yearly rate of depreciation. Bench is that inflationary expectations were not widely - 
, marks for KS at the end of 1946 (118.7) and the held until the recent inflation, which accelerated... 
end of 1964 (218.6) are taken from the OBE around 1965. | 
capital goods study, and the rate of depreciation The stock price index used in Section III is 
(.0608) is derived so as to make the stock equal Standard and Poor’s Index of 500 Stocks. The 
those two bench marks at the appropriate dates. capital rationing index and the stock of outstand- 

In constructing the quasi-rent on structures, ing commercial loans were supplied by Professor 
defined in equation (III.2), the variable U is de- Dwight Jaffee, of Princeton University. 


fined as the statutory marginal tax rate on profits. 

The present value of the depreciation deduction, REFERENCES 
z, is defined according to 1, SHIRLEY Aton, “The Distributed Lag between 
s; = (1 — w) PVSL + wPVSYD Capital Appropriations and Expenditures,” Eco- 

nometrica, Jan., 1965, pp. 178-95. 
where PVSLZ is a continuous approximation to 2. Cuartes W. Biscuorr, “Lags in Fiscal and Mone- 
the present value of the depreciation deduction tary Impacts on Investment in Producers’ Durable 
using straight line depreciation, Equipment,” Cowles Foundation Discussion Paper 
No. 250 (New Haven, Conn.), June 11, 1968 (to be 
PVSL = f Lann published by the Brookings Institution in Tax In- 

o T i centives and Capital Spending). 


3. Ropert E, Hatt anno Dare W. Jorcenson, “Tax 
Policy and Investment Behavior,’ A.E.R., June, 





and PVSYD is a continuous approximation to 








: the present value of the depreciation deduction 1967, pp. 391-414. 
| using the sum-of-the-years’-digits method, 4. , “The Quantitative Impact of Tax Policy on 
: T Investment Expenditures,” Working Paper 136, 
PVSYD = f ; eds. Institute of Business and Economic Research, Univ. 
oo F of California, Berkeley, July, 1968 (to be published 
PVSYD is used as an approximation to the pres- by the Brookings Institution in Tax Incentives and 

ent value using either SYD or the double declining Capital Spending). 


5. Joun Hann, “The Availability of Credit and Corp- 
orate Investment,” unpublished dissertation, Mass- 
achusetts Institute of Technology. 


balance method, since the present values are very 
close together. Accelerated amortization on 


a emergency structures constructed during the 6. Dwicnr Jarrer, “Credit Rationing and the Com- 

_. Korean war is ignored. The variable w represents mercial Loan Market,” unpublished dissertation, 
~> the proportion of depreciation taken by accel- Massachusetts Institute of Technology. 

erated methods, and is based on the “learning 7. Date W. Jorcenson, “Capital Theory and In- 

curve” analysis of Wales [10]; starting in 1954 oo Behavior,” A.E.R., May, 1963, pp. 247- 

we = (1 — .79") 8. Tuomas Maver, “The Inflexibility of Monetary 

where the time index f is measured in years and Policy,” Rev. of Econ. and Statis., Nov., 1958, pp. 


: z Tae 358-74, 
equals 0 at the middle of 1952. The lifetime of 9. MERTON H. Mutter AND Franco Mopreriamt, 


structures for tax purposes, T, is taken to be 27.8 Gainey Psuwate ob the: Coat of Capital to the 
years through 1954 declining to 22.8 years by the Electric Utility Industry, 1954-57,” A.E.R., June 
end of 1956, following Hall and Jorgenson [3]. 1966, pp. 333-91. i i 
| The discount rates are described in the text. 10. TERENCE J. Wares, “Estimation of an Accelerated 
The “real” interest rate on bonds (RCBR) is de- Depreciation Learning Function,” J. of the A.S.A., 


rived by subtracting .015 from the bond yield Dec., 1966, pp. 995-1009. 





TAX POLICY AND INVESTMENT EXPENDITURES IN A 
MODEL OF GENERAL EQUILIBRIUM* 


By LAURITS R. CHRISTENSEN 
University of Wisconsin 


Introduction 


It has long been an article of faith among econ- 
omists that investment incentives such as tax 
credits and liberal depreciation rules are effective 
in stimulating investment expenditures. Recently 
the faithful have been rewarded with the emer- 
gence of a body of empirical evidence purporting 
to. support their beliefs. The seminal paper by 
Hall and Jorgenson [7] has caused a revival of 
interest in assessing the effectiveness of tax policy 
in stimulating investment. In 1967 the Brookings 
Institution sponsored the Conference on Effect of 
Investment Tax Credit and Accelerated Deprecia- 
tion. In addition to further results by Hall and 
Jorgenson [9] there were contributions by 
Bischoff [1], Coen [3], and Klein and Taubman 
[11]. The papers differed somewhat in technique 
and emphasis, but the conclusions of the authors 
unanimously supported the thesis that tax policy 
can be and has been successful in stimulating in- 
vestment expenditures in the U.S. In his discus- 
sion of these papers Harberger [10] questioned 
how this conclusion could be reconciled with the 
fact that the share of investment in GNP has 
remained unperturbed by the tax stimuli. He sug- 
gested that the answer lay in macroeconomic con- 
straints, in particular the saving-investment 
identity, which did not appear in the partial 
equilibrium analyses of the authors. Harberger 
concluded that tax policy had not been effective 
in stimulating gross private domestic investment. 
= Taubman and Wales [13] attempted “to ana- 
lyze in a general equilibrium context the long-run 
steady state implications of investment subsidies 
in general, and of the tax credit and of a change in 
depreciation methods in particular.” In their 
model, tax policy could not have an effect unless 
consumption and saving had nonzero interest 
elasticities or the propensities to consume wage 
and property income differed. Their analysis of 
tax policy proceeded under the assumptions that 
saving was proportional to disposable income and 
that the proportionality factor was an increasing 
function of the rate of interest. They concluded 





* The author would like to thank S. 5. Christensen, 
A. S. Goldberger, and D. W. Jorgenson for helpful 
comments. Research support has been provided by the 
National Science Foundation and the Graduate School 
of the University of Wisconsin. 
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that investment stimuli were effective but less 
than a similar partial equilibrium analysis would 
indicate. 

In this paper the questions raised by Harberger 
and Taubman-Wales are pursued in the context 
of a simple macroeconomic model of the U. S. 
economy. In the studies to date, attention has 
centered on a detailed specification of the produc- 
tion sector. The household and government sec- 
tors have been vaguely specified, if at all, and the 
integration of all sectors by social accounting 
relations has not been described. Saving and in- 
vestment must be equal ex post; thus it is impor- 
tant to specify the determination of saving as well 
as investment. 


The Macroeconomic Medel 


Recent contributions to the literature on the 
effectiveness of investment incentives, e.g., [2] 
[5] [8], have been primarily concerned with the 
role of the elasticity of substitution between labor 
and capital and the pattern of lagged adjustment 
of capital stock to output and price changes. 
These controversies are avoided by assuming that 
there is an aggregate production function exhibit- 
ing constant returns to scale and assuming that 
the discrete time unit is long enough for adjust- 
ments to be fully worked out.! Assuming that 
labor and capital are paid their marginal products 
and that there is competitive pricing of output, 
revenue to the producing sector is exhausted in 
payments to capital and labor. Profits, appropri- 
ately defined, and the present value of the produc- 
tion sector are zero. All firms exhibit constant 
returns to scale, and hence the size of individual 
firms is indeterminate. Firm managers take the 
capital stock, wages, and prices as given and 
optimize with respect to output and labor input. 
Firm managers have no investment demand func- 
tion; they accept whatever additions are made to 
capital stock by firm owners, Firms can produce 
two types of output as joint products, consump- 
tion goods, and investment goods. The output 


1 Lucas [12] has developed a model in which (a) holds 
but (6) does not. He cited several studies from the in- 
dustrial organization literature which support the con- 
stant returns hypothesis. The absence of an investment 
function, as discussed below, obviates the need to con- 
sider firms’ adjustments to “desired” capital stock. 
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-mix is part of the manager’s optimizing decision. 
Under these conditions there are consumption and 
nvestment goods supply functions and a labor 
emand function. The arguments of the functions 
are: the capital stock K; the prices of the four 
outputs and inputs, consumption goods Qes, 
-investment goods Qyg, capital services Pgs, and 
_ labor services Pzp; and the technology or state 
of the arts index A. The model presented here 
_ explains only relative prices; thus one of the four 
| prices, say Qrs, can be thought of as predeter- 
mined, It may be convenient to think of Qrg or 
-the price level: as determined by monetary policy, 
-which has no explicit role in the model. To sim- 
_plify the exposition, assume that the aggregate 
< flow of capital services is proportional to the 
- aggregate capital stock at the end of the previous 
_ period. The symbol K; is used to represent both 
: . quantites, with units of measurement appropriate 
-. to the context. The three demand and supply 
functions and the zero profit condition can be 
written 
(1) Cs = Cs(Ki-1, Qes, Qis, Pes, Pup, A) 
(2) Is = I's(Kt-1, Qecs, Qis, Pgs, Pun, A) 
(3) Lp = Lp(Kt-1, Qcs, Qis, Prs, Pup, A) 
(4) = QesCs + QisIg = PrsKi-1 + PruoLp. 


A, Ors, and Ky... are predetermined; the remainder 
of the variables in (1)—(4) are endogenous. 

The production sector behavioral relations 
interact with the household sector to determine 
the general equilibrium levels of the outputs, 
labor input, and relative prices. In Christensen 
[4] a utility maximization approach has been de- 
veloped which yields a consumption demand func- 
tion and a leisure demand function. Expenditures 
oh consumption and leisure are proportional to 
total resources; the proportionality factors are 
functions of the prices of consumption and leisure 
and the rate of return on household wealth. The 
present discussion is limited to the case in which 
the proportionality factors are independent of the 
_ rate of return. The concept of total resources to 
. be allocated between the present and the future 
- is nonhuman wealth (at the end of previous 
< period) W1 plus potential human wealth, which 
- consists of all potential working time evaluated 
e expected after-tax wage rate discounted to 
resent. The simple expectational assumption 
after-tax wage rate and population will grow 
at constant rates allows the use of current period 
value as a proxy for the total. Thus the total re- 
_ source measure is Wi1+QPrsH, where Prs is the 
-. after-tax wage rate, H is time available, and Q is 
5 oa function of the expected rates of growth of Prs 
= and a and the discount rate. The consumption 










demand function can be written 
(5) QcoCpo = Co(Qen, Prs) (Wi + OPisH), 


where Qcp and Cp are the price and quantity of | ve 


household sector consumption; and the leisure mee 
demand function can be written a 


(6) PrsJ = J (Qen, Prs) (Wi + Prsti), 


where J is the amount of leisure consumed by the 
household sector. 

The labor supply function of the household sec- 
tor Ls is implicit in the leisure demand function 
and the time constraint 


(7) H = Ls +J. 


Equations (1)-(7) are the heart of the macro- 
model. They contain all the behavioral relations 
which are specified. The remaining equations 
serve to tie the sectors together and to make the 
model dynamic. 

The specification of the household or consumer 
sector is completed with a saving function. Saving 
in period ¢ is defined to be the change in wealth less 
accrued capital gains on wealth. Private national 
wealth is composed of the value of tangible assets 
QrpK and net claims on governments and 
foreigners OpD, 





(8) W = QippK + QDD. 
The saving relation is 
Şe = Wi — Wei - Ky1AQrpp: me D1 AQnt. 


Denoting gross private domestic investment as 
Ipp and net foreign investment plus the govern- 
ment deficit as F and assuming that a constant 
proportion u of K must be replaced annually pro: 
vides two recursive relationships: 


(9) Kı = Ipp 4 (1 — w) Kier 
(10) Dı = Fi -+ Dimi 


Substituting W, K, and D into the saving relation 
yields 


(11) S: = Orppd Poi — KQirbiK -1 + Qpe 


Saving is equal to gross private domestic invest- 
ment less replacement plus net foreign investment 
plus the government deficit. 

Since interrelations among the production, 
household, and government sectors play a major 
role in the ensuing discussion, it is convenient to 
list the identities which tie the three sectors int 
a complete model:? i: 





* Henceforth the term government is used to repre- 
sent the government and foreign sectors. Behavior in 
both sectors is exogenous, but the primary interest here 
is in the relation of the private domestic sector to the 
government sector. Thus for simplicity the foreign sec- 
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(12) Ig = Ip + Ia + Iy. 


The output of durable goods and structures is 
equal to sales to the production sector Jp and 
the government sector Ig, plus the increase in 
inventories Jy. 


~~ (43) Cs = Cp + Ce + Cry. 


The output of nondurable goods and services is 
equal to sales to the household sector Cp and the 
business sector Cg, plus the increase in inventories 
Cy. Following the convention in the U. S. na- 
tional accounts gross private domestic investment 
Ipp is defined as 

(14) Ppp = Ip + Iy + Cy. 

There are value analogs to all three of these equa- 
tions 

(15) QrsIs = Qiplp + Qrele + Qryľy 

(16) QesCs = QenCn + QeaCe + QerCy 

(17) Qirol pp = Qin! + Orvly + QevCy. 

Labor services are supplied by the household sec- 
tor to the production and government sectors 
(18) Ls = Lp + Le 

(19) PrsLs = Prolp + PreLe. 


Equations (i)—(19) form a complete model de- 
termining the nineteen endogenous variables 


1) Cg 2) Ig 3) Lp 4) Pxs 
5) Qep 6) Pus 7) J 8) W 
9) K 10) D 11) § 12) Ip 
13) Cp 14) Ipp 15) Qm 16) Qes 
17) Orpp 18) Ls 19) Prp. 


Saving, Investment, and Investment Incentives 


As in previous studies, investment incentives 
enter the formulation via the relation between 
capital asset prices and capital service prices, For 
a homogeneous capital good, which depreciates 
exponentially and is unaffected by taxes, the 
relation between the asset price g and the service 
price $ can be specified 

w mti 1 
a= 2 TL —— panl — pr 
mat gett i+r, 
where y is the rate of replacement and r, is the 
rate of return at time s. The quantity of capital 
services at time m-+1 from one unit of investment 
at time fis (1—p)"~4. The sequence of capital 
services declines geometrically, 1, (1—w), 
tor is suppressed by combining it with the government 
sector. In order to highlight the structure of the model 


index number problems and aggregation adjustments 
are ignored in this presentation. 


(1—)?... The equation in p and q can be re- 
written in the recursive form 


[Pegs T (1 = aqual, 


e 
which can be inverted to obtain 
(*) be = Qir + am, 
where 
Pens Gt dii 
J tml 


is the own-rate of return on capital. Thus the 
service price is composed of the real cost of capital 
plus the current cost of replacement. Given the 
sequence of asset prices, the rate of return, and 
the rate of replacement, the service price can be 
computed. Alternatively, given the sequence of 
asset prices, the service price, and the rate of re- 
placement, the implicit rate of return can be com- 
puted. 

Several studies have been made in which equa- 
tions such as (*) have been used to relate aggre- 
gate variables, Usually tax parameters are intro- 
duced which apply corporate tax regulations to 
the whole economy. A more desirable approach 
would be one which permits a detailed specifica- 
tion of tax parameters but allows easy integration 
with an aggregate model such as the one outlined 
above—in order to compute general equilibrium 
results from changes in tax policy. 

Christensen and Jorgenson [5] have developed 
a detailed accounting system for capital input 
They distinguish seventeen different capital 
goods by sector and type. Each capital service 
price can be written 

Pi = qili 
where q; is the corresponding asset price and e; is 
a function of the cost of capital, the rate of re- 
placement, and the tax treatment for the ith 
capital good. Define the aggregate price of capital 
services and price of assets in terms of the detailed 
types as follows 


Prs = I0: Oren = [gi 


where the w; are service flow value shares and the 
v; are investment value shares. This yields the 
relation 


(20) Prs = [JT @e)™ = Qipro X E, 


where X =IIg,;“'—" is the aggregation error due to 
differences in service and investment weights, and 
E =le;" is a geometric mean of the e. 

Equation (20) can be added to the macromodel; 
the additional endogenous variable is the rate of 











return on capital after corporate taxation but 
efore personal taxation, which is implicit in the 
ymplicated expression Æ. In essence equation 
0) allocates the before tax rate of return be- 
veen the government (tax) share and the net 
turn to capital. Tax rates on corporate income 
and property income, allowable depreciation 
formulas and asset lifetimes, and investment tax 
credits all influence this allocation. As a first 
approximation one can think of the before tax 
return as determined simultaneously with Pxs 
and Orpp in the first nineteen equations; then the 
net return is determined in (20) by the tax param- 
eters which reflect the current tax policy. This 
would suffice as a year-to-year description of the 
solution to the model only if the solution to equa- 
tions (1)—(19) were independent of changes in tax 
policy. Under such conditions the inescapable 
conclusion would be that tax policy has no impact 
on investment expenditures. Thus it is important 
to analyze the feedback effects of tax policy in 
the full model. 

A full analysis of the impact of tax policy on 
investment (and the other endogenous variables) 
would require a set of simultation results on the 
model outlined above. Such an investigation is 
indeed in progress; however, it may be instructive 
to make a theoretical analysis of the model before 
allowing the numbers to tell their own story. In 
this spirit let us consider two cases which are 
relatively easy to trace through the model and 
which lead to radically different conclusions re- 
garding the effectiveness of investment incentives. 

: There are myriad fiscal packages which include 
investment incentives. Taubman and Wales [13] 
have used a budget-balancing package in which 
revenue lost by the investment incentives is made 
up by a proportional income tax increase. There 
are many other ways that the budget could be 
balanced, but budget-balancing packages are 
certainly not the only ones of interest. In fact the 
case of no offsetting revenue or expenditure mea- 
sures is of central interest because several pre- 
vious studies have not specified explicitly any 
government action in addition to the investment 
incentives. 
First, consider the case where the foregone 
revenue of the investment incentives results in a 
corresponding deficit in the government budget 
and that the deficit is covered by the sale of 
government debt to the household sector. Assume 
that the monetary authorities react in order to 
keep the money supply unchanged. 

The initial impact of this fiscal policy is limited 
to equations (8), (10), (11), and (20). The impact 
on (20) is the tendency for the after-tax rate of 
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return to rise; while the impact on (8), (10), and 
(11) is the tendency for the government deficit to 
rise, which in turn causes saving and end-of- 
period wealth to rise. In fact it can be seen that in 
the first period the after-tax rate of return will 
rise to completely offset the effects of investment 
incentives on (20), leaving the relation between 
Pgs and Orpp unchanged. The behavioral equa- 
tions for the production and household sectors are 
therefore unaltered. Gross private domestic in- 
vestment is unaltered because the entire increase 
in saving is “invested” in government debt. Mov-. 
ing to the second time period there is a direct 
effect on the household sector behavioral equa- 
tions; wealth has increased, thus both consump- 
tion and leisure tend to increase proportionately. 
In the second period and subsequent periods there 
will be feedback effects throughout the model, but 
the impact should not be reversed. Consumption 
and leisure increase, both causing saving and 
investment to decline. A further effect which is 
not made explicit in the model is envisaged. The 
increase in the after-tax rate of return on tangible 
capital causes the household sector portfolio to 
be out of balance. Tangible capital is now more 
attractive relative to government debt. The rate 
of interest on government debt must rise to Insure 
that the full amount of the debt be willingly held. 
With a higher rate of interest the household 
portfolio can regain balance. This mechanism 
need not be explicit because the interest rate has 
no feedback effects in the model. The conclusion 
for this first case, which may seem startling, is 
that the imposition of investment incentives 
causes gross private domestic investment to be 
smaller than it otherwise would have been. 
Second, consider the case where the foregone 
revenue of investment incentives is balanced by a 
corresponding reduction in government expendi- 
tures. In particular let the expenditure reduction 
be composed entirely of durable goods and 
structures. Again there is the impact on (20) in 
which the after-tax rate of return tends to rise. 
There is no impact on relative prices, so the be- 
havioral equations of the production sector are 
unaffected. Specifically, the output mix of con- 
sumption and investment goods is unaltered. But 
now the amount of investment goods purchased 
by the government sector has declined, leaving a 
larger amount for gross private domestic inve: 
ment. The increase in the rate of return mak 
tangible capital more attractive and the invest 
ment incentives, which amount to a tax cut, pro- | 
vide the funds to increase the household sector’s 
holdings of tangible capital. After tax property 
income increases by exactly the amount needed 
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to purchase the investment goods no longer 
“claimed” by the government. Thus the impact 
of the investment incentives is a dollar-for-dollar 
increase in gross private domestic investment; 
each dollar of tax revenue lost through the invest- 
ment incentives results in a dollar increase in 
gross private domestic investment. In subsequent 
periods such a policy causes faster rates of growth 
of tangible capital and private wealth due to in- 
creases in investment. Consequently income and 
consumption can also grow faster. The conclusion 
for this second case is that investment incentives 
accompanied by reductions in government ex- 
penditures for durable goods and structures pro- 
vide a powerful tool for stimulating gross private 
domestic investment. 

The extreme disparity of results for the two 
cases discussed above suggests that a complete 
specification of government policy is a necessary 
prerequisite to drawing any conclusions regarding 
the effectiveness of a single policy tool. Previous 
studies suffer from the lack of such specifications. 
The model presented here is not directly compar- 
able with previous work because it lacks invest- 
ment demand functions by firms. The model 
indicates, however, that studies which claim to 
demonstrate the effectiveness of investment in- 
centives probably entail strong assumptions about 
the (unspecified) supply side of the market for 
capital goods. 


Summary and Conclusion 


A complete macroeconomic model has been 
specified in order to investigate the effects of in- 
vestment incentives in a general equilibrium 
setting. Constant returns to scale are assumed for 
the production sector implying the lack of an in- 
vestment demand function. Investment is deter- 
mined through firms’ decisions to produce invest- 
ment goods and households’ saving and portfolio 
decisions. The saving decision results from an 
intertemporal utility maximization. The effec- 
tiveness of tax policy in stimulating private invest- 
ment is found to depend critically on the form of 
the complete fiscal package. At one extreme in- 
vestment incentives have no immediate impact 
and actually have a lagged effect causing invest- 
ment to decline. This occurs if the resulting in- 
crease in saving is entirely “invested” in govern- 
ment debt. Consumption increases due to higher 
wealth, and investment suffers. At the other ex- 
treme investment incentives initially increase 
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private investment dollar for dollar. This occurs 
if the government revenue foregone via invest- 
ment incentives is matched by a concurrent re- 
duction in government purchases of investment 
goods from the production sector. 

The conclusion of this paper is that judging 
the effectiveness of tax policy requires much more 
attention to the development of an appropriate 
macroeconomic context and the consideration of 
complete fiscal packages than has been evidenced 
in previous studies. Some theoretical outcomes of | 
tax policies have been suggested. Empirical im- 
plementation of the model outlined here to mea- 
sure the effects of various tax policies requires 
much additional research. 
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CAPACITY, OVERTIME, AND EMPIRICAL PRODUCTION FUNCTIONS* 


By RoBert E. Lucas, Jr. 
Carnegie-M ellon University 


I. Iniroduction 


There are at present two leading theories de- 
scribing the response of a competitive industry 
to cyclical fluctuations in product demand, one 
based on the neoclassical production function, the 
other on the hypothesis of fixed factor proportions. 
In this introductory section, the implications of 
each for cyclical movements in output, inputs, 
and relative prices are sketched, and the formi- 
dable (and largely familiar) empirical cases against 
both theories are reviewed.! In the remainder of 
the paper, an alternative theory, consistent with 
the evidence which appears to contradict the 
first two theories, is articulated. 

To review the two theories in their simplest 
form, consider a competitive industry with many 
firms producing a single output by means of two 
inputs: labor and capital. Production is subject 
to constant returns to scale: 


(1) Ad an f(x), 


where y; is output per unit of capital in period #, 
and x; is labor (man-hours) per unit of capital. In 
the current period, capital is fixed at its begin- 
ning of period level, so that the current period, 
short-run decision problem for each firm is: 
choose labor and output, subject to (1), so as to 
maximize profit per unit of capital, 


(2) 


The wage rate w: and the output price p: are re- 
garded as parameters by firms. When a particular 
production function is specified, solution of this 
maximum problem yields theories of short-run 
output supply and labor demand. 

If the production function is neoclassical 
(f'(x) >0, f(x) <0 for all x>0) one obtains the 
following well-known implications: (a) the mar- 
ginal cost curve is smooth and upward sloping, 
so that demand shifts induce output and price 
changes in the same direction; (b) real wages 
w/p=f'(x), should move countercyclically (be 
negatively correlated with x); (c) empirical esti- 


Pt — Wit. 


*I wish to thank my colleaguea L. A. Rapping, 
Myron Joseph, T. W. McGuire, and Wynn Winkler for 
their comments and suggestions. I would also like to 
thank Arvind Jain for his assistance and the National 
Science Foundation for its support. 

? The review was suggested by, and resembles, some 
of Phelps’s observations in [9]. 
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mates of (1) should yield an output-labor elas- 
ticity «f’(~)/f(*) roughly equal to labor’s share. 

An alternative theory is obtained from maxi- 
mizing the quantity (2) when f exhibits fixed 
factor proportions: 


(3) 


The principal implications of this theory are: (a) 
the marginal cost curve is flat, up to capacity 
output, so that demand increases will lead first to 
expansions of output, next to price increases; (6) 
since capital earns a return only if 4,=1, this 
equality should hold at cyclical peaks; (c) both 
labor’s share and the real wage should move 
countercyclically; (d) under an optimal policy, 
y=% so that empirical estimates of (1) should 
yield an output-labor input elasticity of unity. 

Evidence from direct estimation of production 
functions clearly favors the fixed proportions 
theory. The table below reports six estimates of 
the Cobb-Douglas form of (1), with an exponential 
trend term added.? In each case, the estimated 
output labor input elasticity differs insignifi- 
cantly from unity. If the test for a “good” pro- 
duction function is an elasticity near labor’s 
share, these results must be discarded (as one 
suspects similar results have been by many 
others). Yet by usual econometric standards, 
these results are excellent, and they exhibit a 
satisfying uniformity over a wide variety of sam- 
ples and time periods. Perhaps it would be more 
interesting to search for a theory which can ac- 
count for this regularity. 

Evidence on cyclical movements in real wages 


y = min|[-s, 1]. 


2 Equation (3) assumes that capltal and labor units 
have been chosen so that peak output per unit of either 
input is unity. 

3 The results in Table 1, lines 1-3 are based on annual 
U.S. time series from Kendrick [5]. Line 4 is based on 
annual data from OBE sources. Lines 5 and 6 use OBE 
quarterly data. They differ only in the capital variable, . 
line § using a one-hoss-shay (OHS) assumption to cumu- 
late investment, and line 6 using declining balance 
(DB). The series are deacribed in detail in [7], an earlier 
draft of this paper. (They may be obtained from the 
author on request.) The eatimates are obtained using 
the two-step method proposed by Durbin in [3], which 
is appropriate under the hypotheals of first-order auto- 
correlation in the residuals. The statistic R? is one minus 
the sum of squared errors from the second stage, dl- 
vided by the sum of squared deviations of the dependent 
variable from its mean (not the computed R* from the 
second stage). 
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TABLE 1 
ESTIMATED PRODUCTION FUNCTIONS 





L 
Sample Period | Constant | —-elasticity| Trend ĝ DWS | R 
K 
Kendrick. ..| 1891- — .221 1.141 .0058 .730 2.23 | .978 
1953 (.017) (.079) (.0003) | (.094) 
Kendrick 1891- — .395 1.035 0084 .533 2.23 | .793 
1929 (.047) (.167) (.0011) | (.145) 
Kendrick...| 1931- — 2.909 .973 .0193 "345 1.78 | .993 
1953 (.710) | (.060) | (.0009) | (.200) 
OBE....... 1930- — .314 1.039 .0123 571 1.82 | .967 
1965 (.018) | (.027) | (.0003) | (.110) 
Quarterly...| 1948-O-|  .420 992 0027 | .579 | 2.13 | .996 
(OHS). 1965-IV (.046) (.041) (.0002) | (¢.115) 
Quarterly...| 1948-11-| .402 974 0026 | .580 | 2.10 | .990 
(DB). 1965-IV (.049) (.048) (.0002) | (.115) 





is inconsistent with both theories. Thus Bodkin 
concludes his recent review and extension of the 
evidence on this point with: “... the majority 
of the analyses performed with the U.S. data 
support the... view that real wages are posi- 
tively related to the cyclical utilization of the 
labour force.” Some tests of my own similarly 
show a weak relationship between movements in 
real wages and the labor-capital ratio. 

A third source of evidence on the fixed propor- 
tions hypothesis (3) is obtained by examining 
trend-corrected capital-output ratios at successive 
cyclical peaks. Since the constraint y;<1 must be 
binding for capital to earn a positive return, the 
peak observed y; should be (approximately) at- 
tained frequently. This prediction is contradicted 
by the levels of y,, relative to trend, attained dur- 
ing and immediately following World War IJ, 
which far exceed any previous or subsequent 
values.® 


4 The citation is from Section 7 of [2]. Bodkin uses 
the unemployment rate as an indicator of the cycle, 
and deflates money wages with a variety of price in- 
dexes. It should be mentioned that on postwar, quar- 
terly U. S. manufacturing data Bodkin obtains results 
which (as he indicates) appear to be an exception to the 
results cited here. 

5 These tests, based on data described in note 3, are 
reported in [7]. 

$s Output per unit of capital exceeded its secular 
(1890-1954) trend level by more than 20 percent in each 
of the years 1944-46, and in no other years of this 
period (using the Kendrick data in [5]. 


To summarize, there appears to be no evidence 
of diminishing returns to labor in U.S. time series 


data, either from real wage movements or from 


direct estimation of production functions. On the 
other hand, the fixed factor proportions hypothe- 
sis cannot account for fixed output per unit of 
capital flows attained during wartime, or for the 
absence of countercyclical real wage movements. 


II. An Alternative Model 


The evidence summarized in the preceding sec- 
tion and its implications for the two standard 
production theories are familiar to empirical 
students of the business cycle. It is widely thought 
that the most hopeful route toward a resolution 
of these difficulties will be to incorporate varia- 
tions in the rate of capital utilization into the 
theory. This can be done on two levels. First, 
some investigators have obtained “improved” 
empirical production functions (that is, have ob- 
tained labor elasticities closer to labor’s share) by 
“correcting? measured capital stock for varia- 
tions in utilization rates. Second, there have 
been attempts to reformulate the cost structure 
of firms to explain why less than full utilization 
of capital can be, at times, optimal. To account 
for the observations cited above, an adequate 
theory must clearly do both. 

In this paper we shall pursue the view, ad- 
vanced and studied in some detail by Marris, in 
which utilization is defined in terms of the fraction 
of hours per period (day, week) over which equip- 


Oto nets, 
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ment is operated.” The rate of utilization, for fixed 
capital stock, will then depend on the rising 
schedule of wage rates as the firm moves from 
the most attractive to the least attractive hours 
of work. Certainly of the several available ex- 
planations for variations in rates of capital util- 
ization, this view is the most relevant for secular 
movements, The basic reason that much of our 
capital is operated or occupied roughly 40 of 168 
hours in a “normal” week is that people dislike 
night and weekend work, and the reason utiliza- 
tion in this sense has declined slowly throughout 
the century is that we have spent some of our 
increasing wealth on indulging this preference. 
The fact that both hours worked per week and 
shift work are pro-cyclical suggests that worker 
preferences may be important in understanding 
cyclical variation in capital utilization as well. To 
determine whether this is so, an explicit model 
linking preferences and utilization is developed 
in the remainder of this section.’ 

We think of time as divided into discrete pe- 
riods, corresponding to the period of observation 
(e.g., quarters) where each period is of length 
one. Capital stock is fixed throughout the period 
at its beginning-of-period level, and output is sold 
(or added to inventory) at the end of the period. 
Time within the period is treated as the unit 
interval, with points ordered from most to least 
desirable for workers. From the point of view of 
the firm, these preferences are summarized in a 
schedule w(s), 0 <s <1, of competitive wage rates 
for work at time s. This schedule will have an up- 
ward slope, reflecting observed premium pay for 
overtime, night, and weekend work. 

The flow of output per unit of capital at the 
instant s, y(s), depends on workers per unit of 
capital on duty at s, x(s), according to the “in- 
stantaneous” production function, (1). The vol- 
ume of output, per unit of capital, over the entire 
period of production, is then: 


1 1 
4 5 = 
(4) y= f sods = f Seas 
Similarly, total man-hours per unit of capital are: 
1 
= ds 
(5) z J x(s)ds, 


7See [8]. The view of utilization taken in this paper 
is easentially that of Marris, although we shall be con- 
cerned with a different set of implications. For alterna- 
tive formulations, see Taubman and Wilkinson [11] 
and the “putty-clay” theories of Johansen [4] and 
Solow [10]. ; 

t See the discussion by Lewis in [6]. 

* The debt to Marris is acknowledged above. The fol- 
lowing also uses the distinction between a rate and a 
volume of production in exactly the sense of Alchian [1 ]. 


and compensation of employees, per unit of cap- 
ital, is: 


1 
(6) tox = J wisje(s)ds. 


An empirical production function, then, is a 
curve fitted to successive observations y; and st 
(the left sides of the expressions (4) and (5)). 
Observed time series on money wages are obser- 
vations on (wx), divided by x, (the expressions 
(6) and (5)). If the schedule w({s) were flat, these 
variables would be related as discussed in the 
preceding section. The problem of this section is 
to relate these variables when w(s) has the upward 
slope we observe. 

Clearly, there will be no systematic relation- 
ship among these variables if the wage schedule 
ws) shifts “arbitrarily” from period to period. 
Accordingly, assume that w(s) in period ? is a 
base wage w; times a premium schedule, ¢(s) 
which remains stable over periods.?° Under this 
assumption, a firm which is scheduling labor 
optimally (or which is ‘‘on” its short-run cost 
curve) solves: 

i 
max f Seis 


subject to: 
1 
G f Sa 


(That is, it maximizes output per unit of capital 
for a given total variable cost per unit of capital, 
CW.) 

We first consider this problem under the fixed 
factor proportions hypothesis (3), or 


(8) f(x(s)) = min[x(s), 1], 
and: 
(9) ls) is strictly increasing. 


From [13], Theorem 2”, a solution 2°(s) exists. 
It is clear that x°(s) will take the value 1 on an 
interval [0, s] and 0 on (u, 1] for some number 
O<w<1. Since ġ(s) is increasing, u is uniquely 
determined by: 


(10) f Ode. snae 
0 
The short-run product market implications of 


10 There is some support for this assumption in the 
fact that some premium rates—notably overtime—are 
specified as a proportion of a base wage. About one- 
fourth of late shift workers receive a premium specified 
in percentage terms [12, p. 95]. A deeper analysis of 
this question would, of course, go behind the schedule 
@(s) to the preference functions of labor suppliers. 
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this model are exactly as in the standard, neo- 
classical case. From (10) one obtains total vari- 
able cost as a function of u and w w(u), where 
c(t) is strictly convex and satisfies: 


c' (u) = p(u). 


1 
(11) =O, e= f Aos, 


From (4), output per unit of capital is y = f ģds == 4, 
so that wæ(y) is the marginal cost function. _ 

From (5), total man-hours per unit of capital 
also equal y (and y)-so that the observed output- 
labor input elasticity is predicted to be unity. 
With output per man-hour fixed over the cycle, 
the real wage and labor’s share are the same vari- 
able. Their common value is given by the ratio 
of money compensation, (w:/u) J öp(s)ds, to out- 
put price (or marginal cost) w(u). The deriva- 
tive of this ratio with respect to # (which is as 
good an index of the cycle an any other) is then: 


if, wv uc’ (u) T 

ti E $ (1 a plu) j 

Since w/p equals labor’s share, it is between zero 
and one. On the other hand, 1+up (u)/ġ(u) ex- 
ceeds one. Hence the cyclical movement in the 
real wage rate is not restricted by the theory.“ In 
summary, the theory just outlined is consistent 
with all of the evidence cited in the preceding 
section. 

The short-run cost structure of the firm is 
essentially unchanged when the fixed proportions 
assumption is replaced by a neoclassical produc- 
tion function, as we next show. In place of (8), 
we require f to be twice differentiable and satisfy: 


(122) f0) =0, f'@)>0, fi(o)—0, f(x) <0. 


Again, Theorem 2” of [13] guarantees the exis- 
tence of an optimal work schedule x°(s). The strict 
concavity of f and the convexity of the set of 
functions defined by x(s)>0 and (7) assure that 
this optimum is unique. Since f is strictly increas- 
ing, (7) holds with equality at x°(s) and, further, 
there ig a positive number A such that, for all 
O<s<l, 


(13) f'(#(s)) < a(s), 
with equality if #°{s)>0. To obtain the cost func- 





11 This is true provided the elasticity uo’(#)/d() is 
regarded as unobservable. The regression of log(w/p) 
on log(*) ylelds an estimate, according to the above 
theory, of the inverse of labor's share (about 1.5) less 
1-++-ud’ (u)/p(u). Hence, a coefficient 0 on log(x) in- 
dicates an elasticity for ¢(u) of .5. This number is not 
widely out of line with time-and-a-half for overtime or 
an 8 percent night shift differential [12, p. 86]. But to 
construct a careful teat would Involve the actual con- 
struction of the schedule ġ (s), and the determination of 
the appropriate are elasticity to compare against .5. 


tion of the firm, then, one must solve (7) and (13) 
for \ and x°(s). 

Inverting (13) gives the optimal workforce at 
s as a function of Ad(s): x°(s) = 2(Ad(s)). Then 
since the value of the objective function under 
x°($) is output per unit of capital, y, we have: 


y= f  J2OSDas: 


This in turn may be solved for A=A(y), where 
(i14) a0) >90, Aaflæ) = 0, ty) < 0. 


Then substitution into (7) yields total variable 
cost as a funcion of output: 


5) web) =a f MOO: 


By differentiation and the application of (13), one 
verifies the familiar fact that marginal cost is: 


We 
wre’ (y) xO) 
Thus, as in the fixed proportions case, the short- 
run product market implications of the model are 
identical to those of the standard neoclassical 
model discussed in the introduction. 

This model implies a stable empirical “produc 
tion function,” obtained by substituting the opti- 
mal work schedule (which depends on output) 
into (5): 


(16) r= f AOs: 


The derivative of output with respect to labor 
input along this curve is readily calculated, but 
we can determine nothing about dy/dx except its 
sign. In particular, the elasticity (x/y)(dy/dx) 
may be on either side of one, and bears no neces- 
sary relation to labor’s share. Thus, this theory 
is consistent with the cyclical observations cited 
above, in the nearly vacuous sense that it is con- 
sistent with any stable empirical production 
function and with any cyclical pattern in real 
wages and labor’s share. 


TI. Conclusions 


The main point of this paper has been to ex- 
amine two distinct margins along which a firm 
may increase its observed labor-capital] ratio. 
The first, and most familiar, margin involves 
labor-capital substitution in the usual sense: 
at each point in time, one may work a fixed 
stock of equipment with more labor. The sec- 
ond corresponds to what is referred to as in- 
creasing the intensity of capital use: the fraction 
of the production period over which capital is 
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used is increased. Along both margins, increasing 
marginal cost is met: in the first case, due to 
diminishing returns in a productive sense; in the 
second, due to a rising schedule of premium wages 
as operations are extended to hours which workers 
regard as unattractive. These two sources of 
diminishing pecuniary returns, separately or in 
combination, have identical short-run product 
market implications, the same as those of the 
simple neoclassical theory of Section I. In con- 
trast to the standard models, however, the models 
developed above are consistent with observed 
cyclical patterns in production and real wages. 
First, in common with the neoclassical theory, 
these models predict a stable relationship between 
output per unit of capital stock and man-hours 
per unit of capital stock. The elasticity of the 
former with respect to the latter need not, how- 
ever, exhibit diminishing returns, even if the 
instantaneous production function is neoclassical. 
Thus both forms of the theory are consistent with 
the production function estimates reported in 
Section I. Second, neither of the models developed 
here requires a countercyclical pattern in average, 
real compensation per man-hour (the usual mea- 
sure of “the” real wage rate). Thus the wage im- 
plications of the theory are consistent with the 
results of Bodkin [2] and others. 
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DISCUSSION 


ARNOLD C. HARBERGER: It is in a sense embarrassing 
for me to comment on the paper by Professor Christen- 
sen, since its spirit has so much in common with some 
of my own earlier work. It is hard, I would think, for 
anybody, but especially difficult for me, to quarrel with 
an approach asking what are the effects of tax policy 
measures when consumers behave rationally and mar- 
kets function as they should, in a model embodying the 
conditions of a full and general equilibrium.? 

In the analysis of tax policy, moreover, the most im- 
portant effects to consider are, in my view, the long- 
term effects. They are what the economy has to live 
with indefinitely. “Announcement effects” are instan- 
taneous and for that reason evanescent; the transition 
between announcement and the longer-term equi- 
librium is by definition transitory. The long run is pre- 
cisely what Professor Christensen focuses on, and for 
the reasons given it is hard to fault him for that. His 
message, too, is a powerful one. In the final analysis the 
long-run effects of investment incentives on output will 
stem from their influence on the amounts of basic re- 
sources (labor and capital) which are voluntarily sup- 
plied to the market. Ultimately, it is how these tax 
stimuli affect the labor-leisure choice and the savings 
decision that will determine their effect upon output. 
Christensen notes that saving is likely to be insensitive 
to the rate of return (another assumption I have often 
made in the past) and produces two cases—one in which 
the counterpart of the reduction in revenue caused by 
the tax incentives is added borrowing from the house- 
hold sector and the other in which the counterpart is 
reduced government investment—which result in op- 
posite directions of movement of private investment. 

Waving agreed that Christensen’s Jong run is the 
most fundamental level on which to analyze tax in- 
centives, let me add that there is an intermediate sort 
of run about which some points of interest can be made 
concerning tax Incentives to investment. Christensen’s 
long run is so long and his model is so “real” that the 
money stock does not even appear in it, and monetary 
policy has no relevance for it. As a consequence he 
focuses only upon the fiscal counterparts of investment 
incentives. If one shifts the focus to allow for the possi- 
bility of less than full employment, the effects of fiscal 
incentives turn out to depend rather critically on the 
monetary policy being pursued, and the manner in 
which they so depend helps, I believe, to elucidate cer- 
tain aspects of U.S. economic policy in the past decade 
or 30. 

Let us consider, at the one extreme, that in the ab- 
sence of fiscal incentives to investment U.S. monetary 
policy would have been such as to keep the path through 


1 These assumptions are basic in my “The Incidence 
of the Corporation Income Tax,” J. P. E., June, 1962; 
in my “Taxation, Resource Allocation and Welfare," in 
The Role of Direct and Indirect Taxes in the Federal 
Revenue System (Princeton Univ. Presa, 1964), pp. 25— 
75;in my “The Measurement of Waste,” A. E. R., May, 
1964, as well as other writings in the field of public 
finance. 
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time of real national income the same as it has in fact 
been in the presence of the tax incentives. In that case 
the incentives would have operated to raise interest 
rates above the level they otherwise would have 
reached and would have stimulated investment only 
to the degree that the higher interest rates stimulated 
saving. Believing the influence of interest rates on 
saving to be small, I judge that the major effect of the 
fiscal incentives, under the present assumption about 
monetary policy, was to shift investment out of areas 
not covered by the tax incentives and into areas to 
which those incentives applied. In point of fact, total 
investment and saving actually fell slightly as a per- 
centage of GNP as one compares the periods 1955-61 
(before the tax incentives) with 1962-67 (after the 
major policy shift to the investment tax credit and 
shortened Bulletin F lives), but residential construction 
fell from an average of 4.9 to 3.9 percent of GNP, while 
private domestic nonresidential investment rose from 
10.4 to 11.1 percent of GNP? 

At the other extreme, one might consider that in the 
absence of the tax measures favoring investment, the 
monetary authorities would have caused the interest 
rate to behave through time in a fashion identical to 
what it in fact did in the presence of the incentives. In 
this case the incentives would by definition have no 
effect on the interest rate; the vehicle through which 
they worked would be national income. Income would 
rise, not only because of the impact-effect of increased 
spending (through moving along the demand curve for 
investment goods as the cost of capital was reduced), 
but also (at least so long as there was sufficient slack in 
the economy) because of the multiplier effects generated 
thereby. 

In the intermediate case in which the quantity of 
money is assumed to follow the same path through time 
in the presence of the tax incentives as in their absence, 
the incentives affect both output and prices, since at 
any given time the incentives cause the JS curve to be 
higher, while (by assumption in the present case) the 
LM curve is stable. 

In a sense, the message emerging from this exercise 
is the same as Christensen’s: when tax incentives are 
analyzed in a general-equilibrium framework, the ef- 
fects attributed to them will vary depending on the 
complementary policies pursued. In his case the com- 
plementary policies concerned how fiscal resources 
were obtained to replace the revenue loss which the in- 
centive entailed. In my discussion I have implicitly 
ruled out added borrowing as the source of such re- 
placement revenue, simply because it would so clearly 
operate to deter the private investment spending that 
the tax incentives were designed to stimulate. In my 
analysis above, I deal no further with the issue of the 
source of revenue replacement than is implied by the 
assumption that the ZS curve shifts to the right (i.e. 


See my “Tax Stimuli and Investment Behaviar,” in 
Gary Fromm, ed., Tax Incentives and Investment Spend- 
ing (Brookings Institution, forthcoming). 


~“ 


INVESTMENT BEHAVIOR—DISCUSSION 29 


it is assumed that the revenue sources from which the 
lost funds are made up either do not operate to reduce 
the demand for investment, or, if they do so, do not 
have a negative effect upon desired investment which 
is stronger than the positive effect entailed in the tax 
stimuli), Making this very weak assumption about how 
the makers of fiscal policy choose among the alterna- 
tives upon which Christensen’s analysis focuses, I have 
shown, in the context of IS-LM analysis, that the 
effects of tax incentives also depend critically on what 
monetary policies one assumes would have been pur- 
sued in their absence. 

Some readers may be disturbed by the direction in 
which both Christensen’s and my results lead—that 
one can say very little, a priori, about the effects of even 
so relatively simple a disturbance as the U.S. tax in- 
centives to investment. But I am afraid that the multi- 
plicity of possible outcomes to which we both allude is 
an almost inevitable aspect of policy analysis. Working 
in a general-equilibrium context even with very simple 
models, there are usually many relatively plausible 
ways of setting the celeris paribus conditions under 
which the analysis is undertaken and of establishing what 
I have called above the counterparts of a given policy 
change. All of which means that it will be a long time, 
if ever, before economists will be able to reach a gen- 
eral professional accord, ex ante, about what the effects 
of any given changes are likely to be, even though they 
may agree on both the structure and the numerical 
parameters of the model to be employed. 


VERNON L, Smrre: Economists are often intrigued by 
the apparent stability of the great ratios of economics 
either because they are interpreted as “laws of nature,” 
or because they seem to belie the effectiveness of some 
cherished economic policy. The constancy of labor’s 
share in the national product is the most famous coun- 
terpoint to the alleged efficacy of labor union power. 
Recently, in the face of anxiety over the rising threat of 
the military-industrial complex, it has been pointed out 
that since World War II defense spending has been a 
remarkably stable proportion of the national product. 
Now, à la Harberger and Christensen, we have the in- 
transigence of domestic investment in proportion to the 
GNP. 

One explanation of all this constancy—suggested 
half seriously many years ago by an eminent economist 
—might be found in the degree of cooperation and com- 
munication among the government staff members who 
compile aggregate statistics. Perhaps such statisticians 
use the ratios as a check on their calculations, and when 
the ratios depart from their expected constancy this 
sets forth a successful search for those errors which re- 
store the desired levels. 

But assuming that the aggregate data do reflect the 
true nature of the process there is a very simple ex- 
planation of the constancy of the investment-GNP 
ratio. It is, after all, consistent with the naive Keynesian 
investment multiplier for an economy whose consump- 
tion is proportional to income. The point is that the 
conclusion that tax policy has been ineffective in stimu- 
lating investment does not automatically follow from 


the observation of a constant investment-GNP ratio. 
The observation may say more about the structure of 
the economy than the effectiveness of tax policy. 

The important contribution of Christensen’s paper 
is to provide a general equilibrium model that is suf- 
ficiently rich to permit at least a minima] evaluation of 
the allocative effects of tax policy. The major theoretical 
conclusion of Christensen’s model is that the effect of 
investment tax incentives depends on the fiscal package. 

I am not in basic disagreement with Christensen’s 
approach and would like to turn this discussion to a 
somewhat different but related issue: the effect of tax 
policy on the direction rather than the aggregate of in- 
vestment activity. Although there is probably no such 
thing as a neutral tax, I believe the laws governing de- 
preciation for income tax purposes are particularly 
pernicious in distorting the direction of total investment 
activity. The concept of capital depreciation, illusive as 
it is to begin with, must in practice apply only to durable 
capital goods. But if we define a capital expenditure as 
any outlay today for the purpose of increasing future 
income, then it is clear that some of our most important 
forms of business investment are not in hardware but in 
research and development, the training and further ed- 


- ucation of technical, scientific, and managerial em- 


ployees, “learning by doing,” and advertising. All these 
categories of investment are fully expensed for corporate 
income tax purposes and are thereby given a subsidy 
of nearly 50 percent by comparison with investment in 
hardware. The economic consequences of this are that 
the tax depreciation laws are not likely to have the same 
effect on a railroad or steel manufacturer that they have 
on a pharmaceutical, cigarette, or management con- 
sulting firm whose investment in knowledge (including 
advertising) may be more important than their ex- 
penditures for hardware. When the 7 percent tax credit 
was introduced, some of this imbalance may have been 
corrected, but in a very haphazard and ambiguous way. 
It would seem much simpler and more sensible to per- 
mit all capital goods to be expensed for computing tax- 
able income. The objective would not be to stimulate 
aggregate investment, even if this were a possible effect, 
but—for tax purposes—to treat all capital expenditures 
in the same manner. 

There is considerable anecdotal evidence to suggest 
that the tax laws have important effects on decision 
making to the point of stimulating new institutions or 
industries devoted to what I have called “tax law 
arbitrage” activities. The leasing industry is perhaps 
the best known example. Before the 1962 liberalization 
the equipment lease contract was employed to achieve, 
in effect, a shortened write-off period for capital assets. 
This fact, by the way, could help to explain why the 
liberalization of depreciation did not seem to have any 
effect on the investment-GNP ratio. The 7 percent in- 
vestment tax credit has encouraged leasing in a dif- 
ferent way: Firm A has long-term capital requirements 
so large that it exceeds the total allowable credit under 
the law. Firm B has no significant long-term capital re- 
quirements, but the law imputes value to inventing re- 
quirements. So B has an incentive to supply the equip- 
ment needed by A under a lease contract. B owns the 
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equipment, gets the tax credit, and the resulting tax 
saving is shared with A through the rental price. 

' The social productivity of such contractual arrange- 
ments are rather suspect. My own conjecture is that 
the tax treatment of capital outlays may be more ef- 
fective in fostering such artificial “arbitrage” activities 
than in stimulating aggregate investment in an economy 
that could seem to use a little less stimulation in any 
case. I think the 7 percent investment tax credit was ill- 
advised whether or not it is an effective stimulant, and 
I would suggest that we consider letting businesses 
treat capital goods as an ordinary expense, just as we 
now let them expense other outlays made in anticipa- 
tion of increasing future earnings, and which increase 
net worth. 


Rarrs B. Bristor, JR.: As Professor Bischoff points 
out, nonresidential construction is not a common sub- 
ject of study; yet it is an important and variable com- 
ponent of total output. If we look at the postwar move- 
ments in this investment sector, we see a strong boom 
in 1956-57 followed by seven years of essentially no 
growth. Then, starting in the first quarter of 1965, ex- 
penditures (in both current and constant dollara) in- 
creased more in four quarters than they had in the 
previous ten years. Subsequently, while expenditures 
have not fallen back to their levels of the early 19608, 
they have not advanced any farther. I have been un- 
able to find any investment function which, fit to a sam- 
ple period ending in 1964 or earlier, can explain that 
boom. Also, if the sample period ends in 1965, every 
function I have tried fails to predict the abrupt cessa- 
tion of that boom, I do not know whether any of 
Bischoff’s equations could pass these tests or not, but 
I suggest them as an interesting challenge. 

In his paper, Bischoff first builds a conventional dis- 
tributed lag, stock adjustment model. As seems to be 
the universal practice, he assumes that desired stock is 
a function of expected or planned output. This last is, 
of course, approximated by a linear function of past 
levels of output. I would like to make two comments on 
this. First, would stock-adjustment models be as popu- 
lar as they are if we described them the way we actually 
use them? It seems reasonable to say that desired future 
stock depends on some anticipated future flow, but to 
posit that the stock desired for next year is a function 
of last year’s sales appears to assume pretty naive in- 
vestors. Second, I would like to question the “output” 
variable: business gross product. Is this the best meg- 
sure to use? I assume that at the micro level, sales are 
the desired variable, but when we aggregate acrosa 
firms and industries, is business gross product the rel- 
evant figure? 

To expand on his simple stock-adjustment model, 
Bischoff merely adds a rental cost of capital (4 la Jor- 
genson) as an extra (linear) term. Deriving the rental 
cost of capital requires a discount rate. Rather than 
pick one a priori, Bischoff performs all calculations with 
ten alternatives. This disarming display of openminded- 
ness (or ignorance) leads to the conclusion that the best 
discount rate involves the Standard & Poor dividend- 
price ratio for corporate stocks. This is in line with the 


conclusion of other researchers. I have derived functions 
for producers’ durable equipment and nonresidential 
construction based on Bischoff’s earlier work on PDE, 
and the Federal Reserve-MIT model also used func- 
tions based on his work. In both cases, interest rates on 
corporate bonds were clearly the more relevant measure 
for PDE, while dividend rates were more relevant for 
structures. Why should fluctuations in the stock. market 
have a significant effect on structures but not an equip- 
ment? Why are long-term bond rates highly relevant 
for equipment but not at all for structures? I would be 
glad if someone would provide me with a rationalization 
of this difference. I would like also to question the fact 
that the formulation is (mostly) in terms of “constant 
dollar” quantities. First, there is a “mechanical” effect 
in that Bischofi’s P/C term contains the ratio of the 
private business deflator to the structures deflator. This 
has been on 2 downward trend throughout the sample 
period, meaning that the response of investment to 
changes in depreciation lives and taxes is less now than 
earlier. This may be true, but I wonder if it is not merely 
an artifact of the way we derive our price deflators. The 
other aspect of current versus constant dollar mag- 
nitudes is the tax rate, which, after all, applies to current 
dollar flows regardless of movements in deflators. Any 
divergence between current and constant dollar mag- 
nitudes indicates some degree of inflation and one af 
the likeliest results of inflation is the creation of capital 
gains in structures. I think the possibilities for convert- 
ing regular income to capital gains and the tax treat- 
ment of capital gains should be included in any explana- 
tion of this area of investment. I am afraid I have 
nothing helpful to suggest concerning just how this 
should be done, but the existence of tax-sheltered in- 
come sources in construction is too well known to be 
ignored. 

At the end of his paper, Bischoff concludes that he 
has developed a model which does a good job of ex- 
plaining the fluctuations in nonresidential construction. 
Do we now understand what “causes” such investment 
expenditures? Can we use his model for forecasting 
future changes? Can we predict how such investment 
will respond to policy changes? 

It seems clear that the investment booms of the mid- 
1950s and the mid-1960’s both came about at the ex- 
pense of residential construction. Visualize, if you will 
for a moment, somebody from the housing industry 
calculating regressions using the same independent 
variables, but with residential construction as the de- 
pendent variable. He would come out with the conclu- 
sion that if you want to restrain the economy (through 
the investment sector), you would carry out such mea- 
sures as tax cuts, more liberal depreciation livea, and 
investment credits. Totally aside from multiplier effects, 
he would point out, these. measures are strongly de- 
flationary. (The implication would be clear: if you in- 
cluded multiplier effects, there would be disaster!) Well, 
there is no need to pursue the example any further, as 
the moral is clear: we are dealing with only partial 
models, and these can yield only partial explanations. 
I just cannot visualize what we are likely to end up 
with when we finally achieve more general equilibrium 
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models of the investment sector. If, as Bischoff’s equa- 
tions would indicate, the linkage between nonresidential 
construction and other investment is through stock 
market prices, I am afraid we are a long way from com- 
plete explanations. 

I see that I have fallen into the usual discussant’s 
trap: rather than discuss what the author has written, 
I have criticized him for a paper he did not write. My 
only defense is that Professor Bischoff has written a 


fine paper which, by his willingness to experiment with 
alternative formulations, he has rendered impervious 
to general criticism. I felt his earlier work on PDE func- 
tions was excellent, and I have stolen his formulation 
for my own use. I intend to do the same with his present 
work on investment in structures. 

If I have seemed critical, it is because I think that 
the time has come to move on beyond partial demand 
models. 


MONEY WITHIN THE GENERAL FRAMEWORK 
OF THE ECONOMIC SYSTEM 


INDICATORS OF MONETARY POLICY: THE ARGUMENTS 
AND THE EVIDENCE* 


By MIcHAEL J. HAMBURGER 
Federal Reserve Bank of New York 


During the past few years there has been con- 
siderable debate among economists over the most 
appropriate way of measuring the relative tight- 
ness or ease of monetary policy; that is, the prob- 
lem of selecting variables to serve as indicators (or 
gauges) of the impact of monetary policy on 
economic activity.1 Most observers are agreed 
that the variables chosen must be subject to 
Federal Reserve control, but this is as far as the 
consensus seems to go. 

Through the years, measures of money market 
conditions—short-term interest rates, free re- 
serves, and member bank borrowing from Re- 
serve Banks—have been widely used as indi- 
cators, both inside and outside the Federal Re- 
serve System. Such measures are regarded by 
many as important because they are believed to 
play a critical role in transmitting the effects of 
Federal Reserve actions to the economy.’ 

Recently, a growing number of economists have 
rejected money market condition variables as 
indicators of monetary policy. On the one hand, 
the monetarists [4] [7] [13] [14] [26] [27] take the 
view that movements in these variables do not 


* For helpful criticism I am grateful to E. Gerald 
Corrigan, Richard G. Davis, Robert G. Link, Anton S. 
Nissen, Robert B. Platt, and other colleagues at the 
Federal Reserve Bank of New York. An earlier version 
of the paper was presented at the meeting of the Federal 
Reserve System Committee on Financial Analysis, Oct., 
1969, Kansas City, and at seminars at the University 
of Rochester, the University of California (San Diego), 
and the Federal Reserve Bank of Philadelphia. Com- 
ments on those occasions were helpful. In addition, I 
wish to acknowledge the excellent research assistance of 
Susan K. Skinner. 

1 In this paper we do not consider the related and 
important problem of selecting policy targets. Targeta 
of policy——ag opposed to indicatora~~have been defined 
by Brunner and Meltzer [5] and Davis [10] as the 
variables the Federal Open Market Committee instructs 
the Manager of the System Open Market Account to 
hold within specified ranges during the intervals be- 
tween ita meetings. Alternative definitions are provided 
by Horwich and Hendershott [22] and Saving [28]. The 
need for targetas and indicatore is discussed in [6] [7] 
{10} [28] [29]. 

- 1 The most recent statement of this view is presented 
by ial [29]. In addition, see Starieaf and Stephenson 
[30]. 
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provide very useful information concerning sub- 
sequent movements in the variables of ultimate 
interest: employment, output, and prices. They 
contend that the total monetary impulse signifi- 
cantly shaping the behavior of the latter variables 
is best gauged by the growth rate of the money 
stock, and that the thrust applied by monetary 
policy is most usefully assessed in terms of the 
growth rate of the monetary base (high-powered 
money; i.e., total member bank reserves adjusted 
for changes in reserve requirements plus the pub- 
lic’s currency holdings).* The results obtained in a 
recent study by Andersen and Jordan [2] provide 
some support for this hypothesis. They find that 
for the period 1952 through 1968 quarterly first 
differences in GNP are highly correlated with 
current and lagged first differences in both the 
money stock and the monetary base.* 

The monetarists are not alone, however, in 
rejecting money market condition variables as 
policy indicators. A number of other economists 
have reached the same conclusion, although for 
different reasons. They argue that the variables 
selected as indicators should be statistically exog- 
enous; i.e., they should not be affected by cur- 
rent movements in income and other endogenous 
forces. The measure most often suggested by the 
proponents of this view is effective nonborrowed 
reserves—nonborrowed reserves adjusted for 
changes in reserve requirements (see, for example, 


* Brunner and Meltzer define money as demand de- 
posits plus currency, while Friedman and his associates 
extend the definition to Include time and savings de- 
posits at commercial banks. 

4 Since quantitative indicators are generally expressed 
in terms of percentage growth rates it would have been 
preferable, for purposes of this analysis, if Andersen and 
Jordan had used logarithmic first differences rather than 
first differences of the variables in arithmetic form. 
Andersen and Jordan define money as demand deposita 
plus currency. In their earlier study Friedman and 
Meiselman [13] obtained results that were leas favor- 
able to the monetarist position. Using current and 
lagged quarterly firat differences in the broader defini- 
tion of the money supply for the period 1945~58 they 
were unable to explain more than 5 percent of the vari- 
ance in the quarterly first differences in net national 
product. 
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[11] [15] [16] [21])}. According to these economists 
all of the other commonly mentioned indicators— 
the money market condition variables, as well as 
the monetary base and the money stock—reflect 
the effects of both policy and nonpolicy influences 
and hence do not provide reliable G.e., unbiased) 
measures of Federal Reserve actions.’ 

This paper examines some empirical evidence 
bearing on the various propositions discussed 
above. In Section I we test the hypothesis that 
effective nonborrowed reserves are less responsive 
to endogenous forces than other monetary vari- 
ables. Section II takes up the other side of the 
question; that is, the extent to which movements 
in various measures of monetary influence pro- 
vide reliable information on current and fu- 
ture movements in economic activity. The con- 
cluding section summarizes the results and dis- 
cusses their implications. 


I. The Exogenetty Question 


The possibility of using econometric models to 
estimate the effects of macroeconomic policy has 
stimulated considerable interest in the variables 
used to represent government actions. If these 
variables are not statistically exogenous, biased 
estimates of the effects of policy are likely to be 
obtained. This holds, of course, regardless of 
whether one is estimating the parameters of a 
single reduced-form equation or those of a com- 
plete structural model. Critics of the Andersen 
and Jordan study [2] have therefore been par- 
ticularly concerned over their treatment of the 
monetary base and the money supply as exogen- 
ous variables. The critics suggest that it would be 
more appropriate to use effective nonborrowed 
reserves, since the monetary authorities are, by 
and large, in a position to control the movements 
in this variable autonomously. But, as numerous 
writers have pointed out, there are many vari- 
ables, including the money stock, that could be 
closely controlled by the monetary authorities (at 
least on a quarterly average basis), if they chose 
to do so.® 

De Leeuw and Kalchbrenner argue that for any 


š This approach to the Indicator problem is also dis- 
cussed in Brunner and Meltzer [6], Davia [10], Kauf- 
man [23], Saving [28], and Starleaf and Stephenson 
[30]. Brunner and Meltzer argued, at that time, that 
the monetary base (less member bank borrowing) is 
exogenous and is the “true” indicator of policy, if policy 
actions are restricted to open market operations [6, 
pp. 195-96]. Another exogenous policy variable pro- 
posed by Hendershott [20] and Horwich and Hender- 
shott [22] is the neutralized money stock. 

«See Hendershott |20], Meek [25], Meltzer [27], and 
Smith [29]. 


measure of monetary influence to be exogenous it 
must be largely independent of current disturb- 
ances in the endogenous variables. This, they 
contend, requires: (1) that the Federal Reserve 
exert a “heavy and direct influence” over the 
variable (i.e., take it or some closely related mag- 
nitude as a policy target) and (2) that the variable 
does not respond contemporaneously to events in 
the private and other government sectors of the 
economy.’ Given that the Federal Reserve does 
not make policy independent of developments in 
the economy, it is quite difficult to devise vari- 
ables that satisfy both of these conditions. 

On the one hand, there appears to be fairly 
general agreement that during the period con- 
sidered in most econometric studies, the Federal 
Reserve did not attempt to exert very much con- 
trol over the growth rates of nonborrowed re- 
serves, the money supply, or the monetary base, 
but instead focused its attention on money mar- 
ket conditions.’ Thus, monetary aggregates would 
not appear to satisfy the first of the De Leeuw 
and Kalchbrenner conditions. Guttentag argues, 
for example in discussing the period 1951-60, 
that although the behavior of the money supply 
and other “strategic” variables was always re- 
ported and often discussed at Federal Open Mar- 
ket Committee meetings, “the overwhelming im- 
pression gained from the Committee minutes is 
that these variables carry an effective weight 
close to zero. The basic reason is that typically 
the Committee does not hold firm views as to 
what constitutes appropriate behavior of these 
variables; within rather wide limits it is prepared 
to rationalize whatever behavior materializes. 
Thus, under the [Federal Reserve’s] money mar- 
ket strategy, the value of strategic variables is, 
within wide limits indeterminate” [18, p. 14]. 
In addition, Guttentag reports that current data 
on nonborrowed reserves were not even reported 
to the Committee before May, 1960 [18, p. 27]. 

On the other hand, money market conditions 
variables do not satisfy the second condition, 
since there is ample evidence to suggest that the 
Federal Reserve adjusts the levels of its money 
market targets in response to changes in economic 
activity. The simple correlations between quar- 
terly first differences in GNP and those in free 
reserves, borrowed reserves, and the three-month 
Treasury bill rate are —0.52, +0.51, and +0.51, 
respectively (for the period 1953-68). Thus, none 
of the commonly mentioned indicators of mone- 


7? De Leeuw and Kalchbrenner [11, pp. 6-8]. A dm- 
ilar set of conditions is proposed by Wood [31]. 

3 Among others see [1] [5] [12] [18] [24] [31]. For a 
conflicting view see [16] [17]. 


34 AMERICAN ECONOMIC ASSOCIATION 


TABLE 1 


PERCENT OF THE VARIANCE IN Sıx MONETARY 
INDICATORS EXPLAINED BY CURRENT MOVEMENTS 
IN GNP: QUARTERLY LOGARITHMIC Figst 
DIFFERENCES, 1953-68 


Indicator | 1953-68 

NBR 137 
TR — 
B .O7* 
M: .2ił 
Mis :05* 
BC .02 





* Significant at the .05 level. 
f Significant at the .01 level. 


tary policy would appear to qualify as truly exog- 
enous variables according to the De Leeuw- 
Kalchbrenner criterion. 

If one wishes to use exogenous measures of 
monetary policy in econometric models, I can see 
little alternative but to proceed along the lines 
suggested by Wood. He argues that if policy- 
makers do not behave randomly with respect to 
economic events, then we must treat their instru- 
ments (e.g., nonborrowed reserves or the mone- 
tary base) as jointly dependent variables and 
introduce behavioral equations explaining the 
movements in those instruments [31, p. 135]. 
This line of reasoning suggests that it is the ulti- 
mate objectives of monetary policy (e.g., the de- 


sired rate of inflation) that should be treated as- 


exogeneous rather than the instruments used to 
achieve the objectives. Considering the import- 
ance generally attributed to exogenous policy 
variables by econometricians, there has been 
surprisingly little movement in this direction. 

In the absence of such an analysis it is useful to 
take a look at some available evidence concerning 
the effects of endogenous forces on various mone- 
tary aggregates. Although such evidence does not 
in any sense provide a conclusive test of the ex- 
ogeneity question, it does permit an examination 
of the often stated. hypothesis that there is less 
statistical influence running from endogenous 
forces to effective nonborrowed reserves than to 
other indicators of monetary policy. (See [11] [15] 
[16] [21].) To begin with, we consider the relation- 
ship between current movements in income and 
six monetary aggregates. Table 1 shows the ad- 
justed Rs for equations relating first differ- 
ences in the logarithms of the monetary vari- 
ables to contemporaneous first differences in 
the logarithm of GNP. The data are seasonally 


adjusted quarterly averages for the period 1953- 
68 and three subperiods: 1953-60, 1961-65, and 
1966-68. The latter were chosen to permit a test 
of Smith’s conjecture that from 1961 through 
1965 Federal Reserve policy was essentially pas- 
sive in the sense that “causation ran mainly from 
income to the monetary base” [29, p. 12]. In 
addition to the base (B) the monetary vane 
included in the analysis are: 


NBR: effective nonborrowed reserves (here- 

after nonborrowed reserves) 

TR: total reserves (effective nonborrowed 
reserves plus member bank borrowing) 

M: the money supply (private holdings of 
currency and demand deposits) 

M;,: the money supply plus time deposits 

BC: bank credit? 


Changes in logarithms are used to reduce the bias 
that might be introduced as a result of the strong 
common time trends in the first differences of the 
variables! Moreover, such changes correspond 
very closely to the units in which quantitative 
indicators are often expressed (percent changes). 
Dashes (—) are used in this and subsequent tables 
to denote those instances where the estimates of 
F are negative; that is, where the percent of the 
variance explained by the equation is less than the 
loss in degrees of freedom. 

A glance at the table should convince the reader 
of the general lack of statistical association be- 
tween contemporaneous movements in income and 
the monetary variables—particularly total re- 
serves, the monetary base, M3, and bank credit. 
Nearly one-half of the 24 estimates of X are less 
than or equal to zero, and 19 (80 percent) are less 
than 0.10. All five remaining estimates are asso- 
ciated with nonborrowed reserves and Mi and 


* The data for all monetary variables other than bank 
credit are averages of daily figures. For bank credit we 
use a three-month average of midmonth averagea of 
bank credit at all commercial banks reported as of the 
last Wednesday of each month. 

4 The possibility of such a bias is discussed in Ander- 
sen and Jordan [2] and Davis [9]. The nature of the 
problem may be illustrated by considering the behavior 
of the monetary base. The simple correlations among 
time (i 1,... , 64) and the arithmetic first differences 
in the base and GNP for the period 1953-68 are: 


rian ™ 0.80 


The strong trend components in AB and AGNP suggest 
that much of the observed correlation between these 
variables may merely be due to the fact that each of 
them has grown fairly steadily over time. The partial 
correlation between these variablea holding ¢ constant 
(rapacwre.= 0.15) supports this view and indicates the 
importance of making some allowance for trend. 


rapaorre ™ 0.58 riaoxp = 0.64 
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none occur during the period 1961-65. Thus, the 
evidence provides little or no support for the 
hypotheses that nonborrowed reserves are less 
affected by changes in income than other measures 
of monetary policy and that policy was essen- 
tially passive during the early 1960’s. 

It is interesting to note that the coefficient of 
GNP in the nonborrowed reserve equation (not 
shown in the table) is negative in each of the cases 
where the estimate of R? is significant, suggesting 
that these variables tend to vary inversely," 
While such a relationship may be desirable in 
terms of stabilization policy, it raises serious ques- 
tions about the use of nonborrowed reserves as an 
exogenous variable in econometric models of the 
U.S. economy and about the estimates of the 
effects of monetary policy derived from such 
models (see, for example, the Brookings model 
and the FRB-MIT model). 

The current value of GNP is only one of many 
endogenous variables that might be used to ex- 
plain the movements in various indicators. 
Hence, it might be argued that much of the in- 
fluence of economic activity on “money” is re- 
flected by other variables, such as interest rates 
[9] [19]. To test this hypothesis changes in the 
logarithms of the six monetary aggregates (m) 
were regressed on current and lagged changes in 
the logarithms of GNP and the three-month bill 
rate (TBR). The general {orm of the equations is 


(1) A log m:=a-+bA log GNP;+5,A log GN Pe 
+coA log TBR:+aA log TBR. 


Table 2 shows the estimates of Æ when only the 
current values of the independent variables are 
included in the equations; estimates for the com- 
plete equations are in Table 3. 

The results are similar to those presented 
earlier in three respects. First, nonborrowed re- 
serves are more closely correlated with the endog- 


11 For the full period 1953-68 the estimated regres- 
slon is 


A log NBR = 016 — .507A log GNP. R? = 131 
(3.24) SE = 013 


where the t-statistic Ia in parentheses. Additional evi- 
dence is provided by the cyclical behavior of nonbor- 
rowed reserves. From 1953 through 1968 the average 
annual rate of growth of effective nonborrowed re- 
serves was 9.52 percent during NBER reference cycle 
downswings and 0.81 percent during upswings. In con- 
trast, the growth rate of the monetary base was 2.06 in 
downswings and 2.28 in upswings, reflecting a very alight 
rocyclical bias. 
12 Davis [9] also finds little if any feedback effect of 
GNP on money. 


TABLE 2 


PERCENT OF THE VARIANCE IN Six MONETARY 
INDICATORS EXPLAINED BY CURRENT MOVEMENTS 
IN GNP AND THE TREASURY BILL RATE: 
QUARTERLY LOGARITHMIC FIRST 
DIFFERENCES, 1953-68 


Indicator | 1953-68 | 1953-60 | 1961-65 | 1966-68 
NBR 41t 09 23 
TR 12 — yas 
B = .03 ak 
M, 15* OL — 
M, — 08 ~~ 
BC 02 sa — 





* Significant at the .05 level. 
+ Significant at the .01 level. 


TABLE 3 


PERCENT OF THE VARIANCE IN Sıx MONETARY 
INDICATORS EXPLAINED BY CURRENT AND LAGGED 
MOVEMENTS IN GNP AND THE TREASURY 
BILL RATE: QUARTERLY LOGARITHMIC 

Frest DIFFERENCES, 1953-68 


Indicator | 1953-68 | 1953-60 | 1961-65 | 1966-68 
NBR 39+ A8t 09 11 
TR 19t 26* > un 
B 12" 2 04 a 
M, .24ł 15 01 05 
My 20+ 20 = 24 
BC 17+ 12 = u 


* Significant at the .05 level. 
+ Significant at the .01 level. 


enous variables than any other indicator.™ 
Second, during the period 1961—68 fluctuations in 
total reserves, the money supply, and bank 
credit appear to be largely independent of those 
in GNP and the bill rate. Finally, the monetary 
base behaves very much as might be expected if 
it were an exogenous variable: it is almost totally 
unrelated to current and past movements in 
GNP and the bill rate in each subperiod. 

Thus, we find that while treatment of the 
money supply and the monetary base as exog- 
enous variables may yield biased estimates of 
the effects of monetary policy on the economy, it 
seems unlikely, on the basis of the results pre- 
sented here, that the use of nonborrowed reserves 


133 A decrease in R? from one table to the next in- 
dicates that the variable (or variables) added to the 
equation contribute less to the explanatory power of the 
model than they cost in terms of degreea of freedom. 
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would improve matters in any way, particularly 
during the 1960’s. These findings are, of course, 
subject to some limitations. In particular, there 
is the possibility that all the relevant variables 
have not been included on the right-hand side of 
equation (1) and hence the Xs reported above 
may not provide unbiased estimates of the in- 
fluence of endogenous forces on the monetary 
variables. However, it is not immediately clear 
what the missing variables might be and sugges- 
tions along this line would be most helpful. 


Il. The Explanatory Power of Various Indicators 


We turn next to the question of which indica- 
tor provides the most reliable information on the 
future course of economic activity. One of the 
monetarists’ principal assumptions is that the 
“monetary” effects of monetary policy dominate 
the “credit” effects. Hence, they argue that the 
total monetary impulse significantly affecting 
the economy is more appropriately measured by 
the growth rate of the money stock (defined either 
to include or exclude time deposits)’ than, say, 
by the growth rate of bank credit [4] [13] [27]. 
In addition, they suggest that the thrust applied 
by monetary policy should be assessed in terms of 
the growth rate of the monetary base rather than 
in terms of changes in its composition or the 
growth of individual components; e.g., nonbor- 
rowed reserves [4] [14] [26]. 

This view conflicts sharply with one that has 
been frequently expressed by Federal Reserve 
spokesmen and which is incorporated in many 
econometric models. According to the latter, the 
effect of borrowed reserves on bank credit, deposit 
expansion, and hence economic activity is differ- 
ent from the effect of nonborrowed reserves. 
Thus, a shift in the composition of member bank 
reserves away from nonborrowed reserves (e.g., a 
decrease in nonbrorrowed reserves holding total 
reserves constant) is often taken as an indication 
that monetary policy has become more restric- 
tive.” 

A test of the monetarists’ hypotheses is pro- 
vided by regressing changes in the logarithm of 
GNP on current and lagged changes in the loga- 


u In answer to questions posed by the Commission 
on Money and Credit the Federal Reserve stated in 
1960 that “shifte between policies of [monetary] ease 
and restraint often do not involve absolute changes in 
the total amount of reserves available to the banking 
system, but rather changes in the source of reserves as 
between reserve credit made available through open 
market operations, on the one hand, and loans and ad- 
vances to member banks on the other” [8, p. 118]. 

u See the interpretation of monetary developments 
in the latter half of 1968 in [3, pp. 3-28]. 


rithms of the six quantitative indicators con- 
sidered in the previous section (the results are 
presented in Table 6, below). The importance of 
the composition of member bank reserves may be 
evaluated by including current and lagged 
changes in the percent of reserves supplied 
through open market operations (the ratio of non- 
borrowed to total reserves A(NBR/TR)) in the 
total reserve equation (see Table 4). In all but 
one case the structure of the lags is estimated by 
use of the Almon distributed lag technique, with 
the length of the lags chosen to maximize R#.1* In 
addition, an initial lag of one period is assumed 
where this contributes to the explanatory power 
of the equations. For the purposes of this analysis 
the sample period (1953-68) is divided into two 
subperiods: 1953-60 and 1961-68. 

If the composition of member bank reserves is 
a useful measure of the thrust of monetary policy, 
changes in the percent of reserves supplied 
through open market operations should after 
some reasonable period of time begin to have a 
positive effect on the growth rate of GNP. The 
results presented in Table 4 provide no evidence 
at all of such an effect. Although most of the co- 
efficients of the A(VBR/TR)’s are not statisti- 
cally significant, practically all of them are nega- 
tive.!? On the other hand, the coefficients of the 
change in total reserves always have the antici- 
pated signs and most of them are significant at 
the .05 level. Similar results are obtained when 
arithmetic first differences in GNP are regressed 
on current and lagged arithmetic ‘first differences 
in nonborrowed reserves (AVBR) and borrowed 
reserves (ABR) (see Table 5). The borrowed re- 
serves coefficients almost always exceed those for 
nonborrowed reserves, but the differences are 
rarely large and are never statistically significant. 
Moreover, for all practical purposes, the coeffi- 
cients for the two subperiods are identical. Thus, 
the results suggest that it is changes in the total 
quantity of reserves available for deposit creation 
which influence the real sector of the economy; 
whether the additional reserves are supplied 
through open market operations or otherwise ac- 
quired appears to make no discernible difference. 

As indicated above a comparison of the ex- 
planatory power of total reserves and the other 


% Due to programming limitations the Almon lag 
was estimated using a second degree polynomial rather 
than the fourth degree polynomial which has become 
popular. 

In view of the problem of incorrect signs, it seemed 
appropriate to obtain unconstrained estimates of these 
coefficients. Hence, the lag structures associated with 
the A(NBR/TR)'s were estimated without the use of the 
Almon procedure. 
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TABLE 4 


REGRESSIONS EXPLAINING CHANGES IN THE Locarrram or GNP: 
QUARTERLY ORSERVATIONS, 1953-68 
(t+values in parentheses) 






A (NBR/TR) 







Period | Constant 

















.162 271 .281 .190 
(1.32) (4.26) (3.59) (2.94) 


—-.416 —.060 018 —.103 
(2.73) (0.38) (0.10) (0.73) 
R= 500 SE= .761 DW = 1.66 


.318 407 384 248 


: i ; — .049 005 — .133 
. (1.43) (2.89) (2.49) (2.07) 


— 380 ; 
(1.66) (0.21) (0.02) (0.66) 
F= 448 SEa 971 DW =1.70 


100 eels -231 .161 


: —.240 —.004 000  —.151 
(0.63) (2.20) (2.03) (1.77) 


(0.98) (0.16) (0.00) (0.59) 


R= 253 SE = .398 DW =1.70 


five quantitative indicators is presented in Table Generally speaking, the results are impressive. 


6. The equations estimated are of the form The estimates of R? for total reserves, the mone- 
n, tary base, Mı, and bank credit are considerably 
A log: GNP =a + >, b; log mit higher than those in Tables 1 through 3. This 

imf 


suggests that monetary policy as measured by 

where nı denotes the initial lag and takes the the growth rates in these variables has an impor- 
values zero or one, and ns varies from 4 to 20,18 tant and predictable effect on economic activity. 
3 A table containing the estimates of m1, #3 and the ae pi NNR as a shes ress and 
gum of the b's is available upon request from the credit since only lagged values of these vari- 
author. ables are included in the equations, The evidence 


TABLE 5 


REGRESSIONS EXPLAINING ARITHMETIC First DIFFERENCES IN GNP: 
QUARTERLY OBSERVATIONS, 1953-68 
(¢-values in parentheses) 






Period 









i—3 t—4 





1953-68 


1.7 7.6 10.4 10.1 6.6 . 10.6 11. 7.0 
(0.7) (5.2) (6.8) 60 (5.4)} 0.3 6.3) (7.4 (5. (4.6) 
Re= 671 SE=3,72 DW 1.61 


9.4 6.2 


; 9.5 6.5 9.8 10.8 9.6 5.9 
(0.2) (2.0) (2.6) (2.5) (2.5) 


(0.9) (2.4) (2.5) (2.1) (1.9) 


1953-60 


Rt = 425 SE= 4,26 DW = 1.63 


1.4 8.5 12.0 11.7 tal 
(0.2) (2.4) (4.9) (4.1) 85 


DW = 1,78 
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TABLE 6 


PERCENT OF THE VARIANCE IN GNP EXPLAINED BY 
CURRENT AND LAGGED MOVEMENTS IN VARIOUS 
INDICATORS: QUARTERLY LOGARITHMIC First 
DIFFERENCES, 1953-68 


Period | NBR) TR B Mı 


44) .34 39 
43 | .30 26 
31 | .21 31 





does not, however, provide very much support 
for the specific indicators proposed by the mone- 
tarists. Bank credit explains a larger percentage 
of the variance in GNP than either definition of 
` the money supply during both subperiods. In ad- 
dition, the total reserves variable always performs 
better than the monetary base and in all but one 
case is more closely related to GNP than is Ma. 


The results for the second subperiod (1961-68) | 


` are, however, heavily dependent upon the use of 
the Almon distributed lag technique. If uncon- 
strained regressions are used the estimate of R? 
for the narrowly defined money supply equation 
rises to 0.49 while all the other estimates fall. 
Thus, although a strong case can be made for 
measuring the relative tightness or ease of mone- 
tary policy by the growth rates of various quan- 
titative indicators, the empirical evidence is not 
very helpful in suggesting which quantity other 
than nonborrowed reserves is the most important 
one to look at. 


IMI. Conclusion 


Despite their obvious limitations the results 
presented above are useful in pointing up some of 
the gaps in our understanding of monetary eco- 
nomics. First, they do not support an assumption 
that has been incorporated in most of the recent 
econometric models of the U.S. economy; nemely, 
that effective nonborrowed reserves are more ex- 
ogenous than most other monetary variables. 
Second, they raise serious questions about the ap- 
propriateness of differentiating between changes 
in borrowed and nonborrowed reserves in esti- 
mating the effects of Federal Reserve actions, 
Finally, they suggest that income is more closely 
related to items on the asset side of bank balance 
sheets—credit—than to items on the liability 
side—money. Although I personally find it diffi- 
cult to accept a bank credit theory of the mone- 
tary mechanism, the evidence would appear to 
put the monetarists under some obligation to pro- 
vide an explicit analytical framework expressing 


their conception of the mechanism, something 
they have thus far failed to do. The latter finding 
should also be of interest to the architects of 
large-scale econometric models, since they too 
have paid very little attention to the supply of 
financial assets to banks; i.e., the public’s demand 
for liabilities. 


REFERENCES 


1, L. C. ANDERSEN, “Money Market Conditions as a 
Guide for Monetary Management,” in A. D. En- 
tine, ed., Monelary Economics: Readings (Belmont, 
Calif., 1968), pp. 226-45. 

2. L. C, ANDERSEN AND J. L. Jorpan, “Monetary and 
Fiscal Actions: A Test of their Relative Impor- 
tance in Economic Stabilization,” Review, Fed. Res. 
Bank of St. Louis, Nov., 1968, pp. 11-21. 

3. Board of Governors of the Federal Reserve Sys- 
tem, Annual Report, 1968 (Washington, D.C., 
1969). 

4. K. Brunner, “The Monetary Fiscal Dilemma,” 
Bul. of Bus. Res. (Ohio State Univ.), June, 1969. 

5. K, BRUNNER AND A. H. MELTZER, The Federal Re- 
serve’s Attachment to the Free Reserves Concept 
(Washington, D.C., 1964). 

6. ——----, “The Meaning of Monetary Indicators,” 
in G. Horwich, ed., Monetary Process and Policy: 
A Symposium (Homewood, IIL, 1967), pp. 187-217. 

, “Targets and Indicators of Monetary 
Policy,” in K. Brunner, ed., Targets end Indicators 
of Monetary Policy (San Francisco, 1970). 

8. Commission on Money and Credit, Board of 
Governors of the Federal Reserve and the United States 
Treasury Department: Answers to Questions from 
the Commission on Money and Credit (Englewood 
Cliffs, N.J., 1963). 

9. R. G. Davis, “How Much Does Money Matter? A 
Look at Some Recent Evidence,” Monthly Review, 
Fed. Res. Bank of New York, June, 1969, pp. 119- 
31; 





10. 





, “Measuring Monetary Policy.” Paper pre- 
sented at the Eleventh Annual Forecasting Con- 
ference, American Statistical Association, New 
York, Apr., 1969. 

11. F. pe Lesuw AnD J. KALCHB “Monetary 
and Fiscal Actions: A Test of Their Relative Im- 
portance in Economic Stabilization—Comment,” 
Review, Fed: Res. Bank of St. Louis, Apr., 1969, 
pp. 6-11. 

12. W. G. Dewatp, “Free Reserves, Total Reserves 
and Monetary Control,” J.P.E., Apr., 1963, pp. 
141-53. 

13. M. FRIEDMAN AND D. Mrisrraan, “The Relative 
Stability of Monetary Velocity and the Investment 
Multiplier in the United States, 1897-1958,” in 
Comm. on Money and Credit, Stabilization Policies 
(Englewood Cliffs, N.J., 1963), pp. 165-268. 

14, M. FRIEDMAN AND A, Scuwartz, A Monetary His- 
tory of the United States, 1867-1960 (Princeton, 
N.J., 1963). 


iS 


16. 


17. 


21. 


22. 


23. 


FRAMEWORK OF THE ECONOMIC SYSTEM 


L. E. Gramiry, “Guidelines for Monetary Policy— 
the Case Against Simple Rules.” Paper presented 
at the Financial Conference, National Industrial 
Conference Board, New York, Feb., 1969. 

E. M. Gramuicna, “The Role of Money in Economic 
Activity: Complicated or Simple?” Business Eco- 
nomics, Sept., 1969, pp. 21-26, 

, “The Usefulness of Monetary and Fiscal 
Policy as Discretionary Stabilization Tools.” Paper 
presented at the Conference of University Profes- 
sors, American Bankers Association, Milwaukee, 
Sept., 1969. 





. J. M. Gurrentras, The Strategy of Open Market 


Operations,” Q.J.E., Feb., 1966, pp. 1-30. 


. P. H. HENpERsnHorrt, “Neutralization of the Money 


Stock,” Review, Fed. Res. Bank of St. Louis, forth- 
coming. 


- ———, The Neuiralised Money Stock (Homewood, 


IL, 1968). 

, “A Quality Theory of Money,” Nebraska 
J. of Econ. and Bus., Autumn, 1969. 

G. Horwica AND P. H. Henpersworrt, “The Ap- 
propriate Indicators of Monetary Policy,” in D, P. 
Jacobs and R. T. Pratt, eds., Savings and Residential 
Financing, 1969 Conference Proceedings (Chicago, 
1969), pp. 33-52. 

G. G. KAUFMAN, “Indicators of Monetary Policy: 





24. 


26. 


31. 


39 


Theory and Evidence,” Nat. Bank. Re., June, 1967, 
pp. 481-91. 

M. W. KERAN AND C. T. Bass, “An Explanation 
of Federal Reserve Actions (1938-68),” Review, 
Fed. Res. Bank of St. Louis, July, 1969, pp. 7-20. 


. P. MEEK, “Can the Desk Hit Aggregate Monetary 


Targets.” Speech given at the Forum on Finance, 
Fed. Res. Bank of New York, June, 1969. 

A. H. Metrzer, “The Appropriate Indicators of 
Monetary Policy,” in D. P. Jacobs and R. T. 
Pratt, eds., Savings and Residential Financing, 1969 
Conference Proceedings (Chicago, 1969), pp. 11-31. 
, “Controlling Money,” Review, Fed. Res. 
Bank of St. Louis, May, 1969, pp. 16-24. 





. T. R. Savine, ‘“Monetary-Policy Targets and In- 


dicators,” J.P.E., SuppL, Aug., 1967, pp. 446-56. 


. W. L. Surra, “A Neo-Keynesian View of Monetary 


Policy.” Paper presented at “The Monetary Con- 
ference,” Fed. Res. Bank of Boston, June, 1969. 


. D. R. STARLEAF AND J. A. STEPBENSON, “A Sug- 


gested Solution to tbe Monetary-Policy Indicator 
Problem: The Monetary Ful Employment In- 
terest Rate,” J. of Fin., Sept., 1969. 

J. H. Woop, “A Model of Federal Reserve Be- 
havior,” in G. Horwich, ed., Monetary Process and 
Policy: A Symposium (Homewood, I., 1967), pp. 
135-66. 


THE CHOICE OF OPTIMAL INTERMEDIATE ECONOMIC TARGETS* 


By ROBERT HOLBROOK and HAROLD SHAPIRO 
University of Michigan 


I. Introduction 


In the most general (nonoperational) sense, 
the goal of macroeconomic policy is clear and un- 
disputed. It is to keep the economy as close as 
possible to some desired path of evolution. 
Further, there is probably general agreement that 
the determination of the economy’s optimal path 
is “keyed” to the ultimate targets of full employ- 
ment, stable growth, and equitable income dis- 
tribution, subject to certain constraints regarding 
the balance of payments and price stability. Un- 
fortunately, conflicts among these various ob- 
jectives often exist (their precise nature depending 
upon the structure of the economy) which serve 
to limit the set of feasible paths for the evolution 
of the economic system. When this set of feasible 
paths hasbeen defined, the selection of the op- 
timal one becomes a matter of social choice. Thus, 
in a world where we have complete knowledge of 
the economic structure and full information on 
the current economic situation, where social pref- 
erences are revealed and where we have accurate 
forecasts of future exogenous elements affecting 
the economy, the determination of the optimal 
economic policy is a relatively straightforward 
matter, and the issues of intermediate targets and 
indicators do not arise. 

Unfortunately, the determination of economic 
policy usually proceeds in an environment charac- 
terized by a number of important uncertainties. 
First, there are uncertainties about the structure 
of the economy. Second, knowledge about the 
current economic situation is only partial, as in- 
formation concerning the current state of many 
critical variables (including the ultimate target 
variables) is available only after a considerable 
lapse of time. Finally, forecasts of the magnitude 
of future exogenous influences on the economic 
system have wide confidence intervals. In this 
environment policy-makers require some current 
guide to aid them in the continual adjustment of 
economic policy. The concept of intermediate 
targets has been developed to fill this need. 


* This study was assisted by a grant from the Canada 
Counci. We are indebted to our colleague Profeagor R. 
Porter, for helpful comments on an earlier draft. The 
authors are also indebted to Robert Grelg, Richard 
Hokenson, Steve Marston, and Harvey Rosen for their 
assistance. Responsibility for errors remaina with the 
authors. 


In principle, the actual response of policy- 
makers to this situation has often been quite ra- 
tional, even if not optimal. They have generally 
proceeded by choosing some intermediate target 
which is readily available without information 
lags, responds quickly to variations in the policy 
Instruments, and is thought to be related in a 
known way to some or all of the ultimate targets. 
The intermediate target then serves, in the ab- 
sence of information on the current state of the 
ultimate targets, as one of the principal guides to 
the continual adjustment of current policy. If 
the intermediate target chosen is an endogenous 
variable of the system (e.g., interest rates) as op- 
posed to a policy instrument (e.g., reserve base), 
the need for a distinct policy indicator, a variable 
which will properly isolate (indicate) the influence 
of current economic policy alone on the interme- 
diate target variable, also arises, but is not the 
subject of the paper. 

The present paper considers the problem of 
selecting an appropriate intermediate target to 
guide the adjustment of monetary policy in the 
presence of uncertainty. A relatively simple 
model is formulated and an optimal strategy is 
derived for the selection of an appropriate inter- 
mediate target, given certain assumptions about 
the desired levels of the ultimate targets. Our 
model does not allow for the full range of uncer- 
tainties that plague the policy-maker in the real 
world, but the stochastic elements introduced do 
yield some new insights into the general nature 
of the problem. Further, the analysis specifies the 
set of empirical information necessary to formu- 
late actual policies. Our model differs from pre- 
vious attempts to specify optimal economic stra- 
tegies (see [1] [5]) in its emphasis on the se- 
lection of an optimal intermediate economic tar- 
get. This emphasis is necessitated in our view by 
the policy-maker’s uncertainty about the current 
values of at least some of the ultimate targets. 
In a non-stochastic model, of course, it makes no 
difference which intermediate target is selected. 
Once stochastic elements are introduced, how- 
ever, the ultimate target variables themselves be- 
come random variables whose distribution de- 
pends on the particular settings of the intermedi- 
ate economic targets. The remainder of the paper 
analyzes the selection of optimal intermediate 
targets for monetary policy in this environment. 
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Our main conclusion is that optimal policies de- 
pend not only on the structure of the economy 
but on the particular nature of the uncertainties 
facing the policy-maker. Section II develops the 
analysis in terms of a simple IS-LM curve model, 
while Section III applies this analysis to an aggre- 


' gative econometric model of the U.S. economy, 


to provide an example of the selection of an op- 


| timal intermediate target variable. 


i. The Model 


As a preliminary vehicle for our analysis we 
use a highly aggregative demand-determined ZS- 
LM curve model with constant prices. Although 
so simple a model overlooks many important 


. mechanisms in an actual economy, it is adequate 
' to illustrate our analysis and under certain con- 


ditions can be considered a fair approximation of 


: reality. The model consists of consumption and 


investment functions, demand and supply func- 
tions for money, and the identities necessary for 
closure. All equations are expressed in real terms. 
The model can be written as follows: 


(1) C=A;,+)Y 
(2) I= A+ gr 
(3) Y=C+iI4+X 
(4) Mi= H+kY + sr 
(5) M: = U -or + wB 
(6) M: = Mt = M 
where 

C= Consumption! 


I= Gross Investment 
X= Government Expenditure+Net Ex- 
ports 
Y = GNP 
r= Interest Rate 
M? M'=Real Balances demanded and sup- 
plied, respectively 
B= Real Monetary Base 


The autonomous variables in the above model 
(A1,4a,H, and U) are portmanteau variables 
which are functions of all lagged and other exog- 


' enous variables. For the policy-maker, these 
' variables are subject to two major types of un- 
. certainty (randomness): First, he only has esti- 
' mates of the coefficients connecting these variables 


— = 


to the rest of the economic system. Second, the 
values of the unlagged exogenous variables them- 
selves may be subject to forecast error. For ex- 


ample, one might argue that the discount rate. 


should help determine the autonomous term U 


1 For a more precise definition of these variables see 


' Table 1 below. 


in the money supply equation (5). This would re- 
quire a forecast of its value during the period in 
question, a forecast that is likely to be made with 
error. We also assume that all other coefficients in 
the above model (1)—(6) are represented only by 
estimates of their true value. Thus, we view each 
of the coefficients and autonomous elements in 
the system as being a random variable with a 
mean equal to its estimated (or forecast) value. 

We assume that the policy-maker’s ultimate 
target is a certain desired level of output (¥*)3, 
but that he operates with a one-period lag on in- 
formation concerning this target variable (and, of 
course, concerning C and J as well). In addition, 
he has available estimates of b, g, k,..., etc., 
and forecasts of A1, 4a, X, H, and U. His problem, 
then, is to select that intermediate target which 
will enable him“best” to achieve his ultimate ob- 
jective. He can choose among three such interme- 
diate targets in our model, the interest rate (r), 
the money stock (M), and the monetary base (B), 
any one of which he is assumed to be able to con- 
trol without error. 

The first issue is to choose the criterion by 
which the optimal intermediate target will be 
selected. For purposes of illustration we rank al- 
ternative policies by their ability to minimize the 
expected squared deviation of the actual value of 
output (Y) from the desired value of output (Y*)*. 
Next, the above model (equations (1)-(6)) is 
solved for the reduced form equation for income 
(Y). Other reduced form equations of the system 
are unnecessary for the analysis, as only income 
and desired income appear in the loss function. 
The choice of the intermediate target determines 
the nature of the reduced form equation. For ex- 
ample, with an interest rate target, the interest 
rate is an exogenous variable and will appear in 
the reduced form, but with a money supply target, 
the interest rate is endogenous and must be solved 
out of the equations.‘ The reduced form equations 
for income are given alternatively as (7), (8) or 
(9), depending on whether an interest rate, money 


2 This implies that all ultimate targets can be ex- 
pressed in terms of a desired level of output. 

3 The policy-maker is assumed to select the value of 
each intermediate target variable such that the expected 
value of income is equal to desired Income, and then to 
choose among the intermediate target variables that 
one which minimizes the expected squared deviation of 
actual from desired income. This is not equivalent to 
choosing that value of each intermediate target. variable 
which minimizes the squared deviation of actual from 
desired income. The quadratic loss function used here 
has a number of interesting properties, and is fully dis- 
cussed by Theil [5] and Hirshleifer [2]. 

4We overlook the possibility that policy actions 
themgelves are endogenous to the system. 
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supply or reserve base target is chosen. 
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We can now evaluate our expected loss function 
[E(L) = E(Y*— Y)?], for each potential interme- 
diate target variable. We present the complete 
derivation only for the case of an interest rate tar- 
get. The remaining cases (money supply and mon- 
etary base targets) are derived in an analogous 
fashion, and we simply present the corresponding 
solutions for them. 

Using the reduced form solution for income, (7), 
the policy-maker derives that value for the rate of 
interest (his intermediate target variable) which 
he estimates will generate the desired level of in- 
come, as follows: 


A+ 
ib 

where A4=(A,+-4,+.X) and where the symbols ^ 
and — refer to estimated values and policy tools, 


respectively. The true value for income, however, 
is; 


a0 ipa 





ATG 
1—b 


and the difference between them can be written as: 
te) 
+[a)- Ga} 


_ Since some terms on the R.H.S. of (12) contain 

ratios of random variables, these terms are ex- 
panded in Taylor series around their means (dis- 
carding second and higher order terms) so that 
their expectations can be evaluated. This proce- 
dure yields the following expression: 


(4-4) @-oF  @-5)Y 
1—6 1—b 1—b 


In order to evaluate the loss function we square 
(13) and take its expectation, obtaining: 


(11) Y = 





(13) Y*— Y= 











E(¥* — Y)ı = E(Li) 


[ŻA AL roa 
(14) 7 een 
+ 2(¥o33 + 044 + FF33)] 
where 
gy manad of j 
= covariance of i andj 
dY yas 1/1—b (the multiplier for autono- 


mous expenditure when the interest 
rate is held constant) 


For convenience, this can be expressed in matrix 
form as: 


E(Li) = sl ] [1, 7, F] 


2 
oà G44 oth 

1 
133 É rå AIE 11 

4% oaf of 

= QZZ Qr 

where the subscript 1 refers to an interest rate 
target. 

Loss functions for a money supply or a mon- 
etary base target can be derived with the same 
technique, and each yields a solution of the form: 
(16) E(Li) = O:2:2:2/0/ 
where 


1 for an interest rate target 
$= E for a money supply target 


for a monetary base target 
and 
dY d 
o- (Sae aie) 
d 1 dY 
a ere 
Z= 1 r Y0 0 J 
0 0 0 0 r F 
Z= 1 r Y 0 0 0 0 0 9 
0 0 0 1 r Y-t-r-—-B 


Z, = Variance-covariance matrix of the estimated 
coefficients in the order: A, q, b, H, $, k. 

Z: = Variance-covariance matrix of the estimated 
coefficients in the order: A, q, b, H, $, k, U, v, w. 


In principle, all that remains to be done is to 
evaluate these functions and determine that in- 
termediate target which minimizes the expected 
loss. This process is carried out in Section I 
(where the model is modified slightly to incorpo- 


rate lags), but before proceeding with this task we 
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will use (15) and (16) as they stand to obtain cer- 
tain simple qualitative results concerning the rel- 
ative efficiency of interest rate and money supply 
targets." 

If we simplify the problem by assuming that 
the covariance terms are zero, the expected loss 
for an interest rate target is: 


N E) = (S) i + rot + Yog] 


where the term in square brackets can be thought 
, of as a measure of the variability of the commodity 
demand sector (IS curve). The expected loss for 
a money supply target is 


E(L:) = (Fh) + rot + Yof] 
i +5 eos ech 


where the second term in square brackets is es- 
sentially a measure of the variability of the mon- 
etary sector (LM curve). 

We can compare the expected losses under these 
alternative policy regimes with the following ex- 
pression and rule:® 


pe Ga) = (aa) ] 
aut) 
aM 
(te Y of) 
(of + ok + Y'o 


(19) 


Ii V>1 use money aie target. 
Rule: 
If V <1 use interest rate target. 


In the limiting cases of: (1) an interest in- 
elastic demand function for money (s=0), (2) an 
interest inelastic commodity demand schedule 
(qg=0), or (3) a liquidity trap, the results are clear. 
In the first case a money supply target is pre- 
ferred while in the latter two cases any type of 
monetary policy is impotent. In all other cases, V 
will be positive, and its value will depend on the 
size of the multipliers and on the relative variabil- 
ity of the commodity and monetary sectors. 
Ceteris paribus, the more unstable is the commod- 


§ Precise results require estimates of all the parame- 
ters involved, forecasts of the exogenous elements, and 
estimates of the elements of the variance-covariance 
matrices In each of the relevant expreasions (15) or (16). 

8 This rule is exactly equivalent to determining 
whether the expression [E(Z.))-~E(1,)] is greater or 
leas than zero. 


ity demand sector relative to the monetary sector 
the more likely is a money supply target to be pre- 
ferred. For example, if the only instability were in 
the commodity demand schedule, a money supply 
target would be preferred to an interest rate tar- 
get. Here, the use of a money supply target per- 
mits stabilizing movements in interest rates when- 
ever income deviates from its desired value; no 
such stabilizing effect operates if an interest rate 
target is chosen instead. If the only instability 
were in the money demand schedule, the interest 
rate target would be preferred. In this case the use 
of a money supply target would set up destabiliz- 
ing movements in interest rates causing income to 
deviate from its desired value, while an interest 
rate target would permit the attainment of the 
desired level of income without error. If we are 
faced with both types of instability, optimal policy 
depends critically on the relative magnitudes of 
the uncertainties involved, as illustrated in (19). 

It might appear that a simple way out of the 
dilemma posed by the selection of intermediate 
targets would be to have the policy-maker follow 
one such target most of the time, but to watch 
the other target(s) as well, and adjust policy so as 
to maintain it (them) within some predetermined 
interval around its (their) predicted value(s). 
For example, the rule might be to maintain a cer- 
tain interest rate as long as the money supply 
grows at some rate between 2 and 6 percent, but 
if these targets turn out not to be compatible, then 
the money supply growth target becomes binding. 
This would be an entirely satisfactory strategy if 
the only source of uncertainty were the commod- 
ity demand schedule, since any deviation in the 
monetary growth rate from its predicted value 
would indicate an unexpected shift in that 
schedule. This shift would result in a deviation in 
income from its predicted value if the interest 
rate target is maintained, but a switch to a money 
supply target would permit the automatic stabili- 
zation process to come into play. (Of course, the 
same result would have been obtained if a money 
supply target had been followed from the be- 
ginning.) Suppose, however, that the only in- 
stability were in the money demand equation. 
Then deviations from the predicted rate of mone- 
tary growth would not affect income as long as the 
interest rate target were maintained, but a switch 
to a monetary growth target would cause income 
to deviate from its desired value. (This was just 
the problem that the choice of the interest rate 
target was supposed to overcome.) Uncertainty 
surrounds our predictions of both schedules, of 
course, and there is no reason to suppose that a 
policy of watching several targets and reacting to 
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first one and then another will be superior to 
choosing a single target, and it may well be in- 
ferior to this simpler procedure. If we really be- 
lieve that the monetary sector is sufficiently stable 
that the money supply should be watched, then 
we probably should have chosen a money supply 
target initially. If it is the commodity demand 
sector which is stable, then an interest rate target 
is best regardless of the behavior of the money 
supply. It is, in principle, possible to design a 
“combination policy” which would be superior to 
either simple policy alone [3], but it would re- 
quire as much information about the structure of 
the economy as we need to select the simple pol- 
icy, and it would be a far more complicated rule 
than the one suggested above. A combination 
policy really is a move toward greater rather than 
less complexity. 

These have been examples of the uses to which 
the foregoing analysis can be put without actually 


estimating values for the various coefficients; the 
next section explores the implications which 
follow when these estimates are available. 


II. Empirical Results 


In this section we fit a model similar to that 
discussed in Section I to U. S. data, and use the 
results to evaluate the loss functions for our three 
alternative policy options. Using quarterly data 
from 1952-I to 1966-IV we attempted to fit the 
model expressed in (1) to (6), above. While we 
obtained satisfactory estimates of the parameters 
of the monetary sector, we found (not unex- 
pectedly) that investment expenditures responded 
to interest rates only with a lag. A series of ex- 
periments led to the choice of (20) as the reduced 
form of the ZS function, . 


Yin = g -+ eXe + mC + nli t+ bY; 
+ gri + Xa 


(20) 


TABLE 1 
ESTIMATED COEFFICIENTS, WITH VARIANCE-COVARIANCE MATRIX* 








IS Curve: 
Vous = 1.26 = 1.25X 3 Pes A604 8274-3 + 1.32Y, me 6.287; + Ate 
A4555E+2-— .7947F 4+ 0 A351 E — 1 20k + 0 .1180£ +- 0 — 3160E +0 0 
S231E — 1 .1163E — 1 .1793E — 1 — .1560£E — 1 58944F —1 0 
2178 — 1 .9259E — 2 — .1688E ~ 1 .2250E +0 0 
2660 E — 1 — 13748 — 1 .8673E—1 O 
.1566E — 1 .1055E—1 0 
.5216E+1 0 
t 
LM Curve: 
Money Demand: r;= I Money Supply: M,= 
i 
8.52 -+- ,OO8LY, — 0626, t 65.90 -+- 1.84, + 1.41 B; 
1625H + 1 29128 — 4 — .1148F — 1 j .2659E + 0 — .5560E — 2 — 4948F — 2 
.1759E — 6— .77106E — 6 I— .3837E — 4 7112E — 5 .2601E — 6 
8B3I23E — 4 i— .1731E— 2 1443& — 4 3383.E —~ 4 
45362 4+2 — .2229E 4+ 1— .7513E+0 
.2652E + 0 .2577E — 1 
1327E — 1 





Definition of variables (all Variables quarterly, in 1958 dollars, seasonally adjusted, except as noted) 


Y =Total gross national product 
C= Personal consumption expenditures 
I = Gross private domestic investment 


X = Net exports of goods and services plus government purchases of goods and services 
r= Yield on long-term U.S. government bonds, average over the quarter 
M = Money supply (demand deposits plus currency) average over the quarter 
B=Total reserves plus currency in the hands of the public, average over the quarter. 
* The elements in the variance-covariance matrices are presented in an “E Format.” To convert them to their 
true values, move the decimal to the left (—) or right (+) the number of places indicated by the number to the 


right of the E (e.g., .1234E—2 = .001234). 


t As noted in the text, we performed experiments with two alternative values of ¢,?. In one case a value of 2,621 


was used, and in the other a value of 0.0. 
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' where X= Y—(C+J). This function is sufficiently 


a mam m 


simple to permit the derivation of the required 
loss function, while at the same time having a 
reasonable degree of explanatory power. 

The monetary sector is represented by the fol- 
lowing equations, 


(21) 
(22) 


r= D +Y: + gM: 
Mi= U + or: + wB: 


(money demand) 
(money supply) 


where the demand equation has been normalized 


‘with respect to the interest rate to permit its use 


in a three stage least squares procedure.” 


o= [te 








dY iy 1 d¥u1 
p [e 1 dF 
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when selecting the optimum value of his inter- 
mediate monetary target.’ It is this lack of knowl- 
edge about current income which opens up the 
problem of intermediate targets in this model; if 
he knows the value of Y;, he will always optimize 
by selecting an interest rate target. 

Using the same solution technique as before, the 
expected value of the loss function can be derived 
for each of the three policy options. These have 
the form: 


(23) EIL) = QiZi£:Z/ Qé + ox 
where the matrices are constructed as follows: 


0 0 0 

0 0 J 

1 YF, M 

0 0 0 0O Q @Q 
0 0 0 0 0 0 
1 Y, M. O 0 0 
0 0 0 1 r, B 


Z: = Variance-covariance matrix of coefficients in the order: a, 6, m, n, b, g, X 


Z: = Variance-covariance matrix of coefficients in the order: a, 6, m, n, b, g, X, D,f, g 


=; = Variance-covariance matrix of coefficients in the order: a, e, m, n, b, g, X, D, f, 2, U, 2, wW 


The policy-maker is viewed as trying to choose 
that value of r; M:, or B; which will result in the 
smallest deviation of F14,; from its desired value, 
(Y*.41). We estimate the target level of income 
(¥*..1) by substituting the actual values of r, M, 
or B observed during the sample period into the 
appropriate reduced form expressions for Yy41. In 
the economy represented by (20) to (22), once 
period #+-1 has arrived, the policy-maker no 
longer can influence Yi, but only Fea During 
period # he is in possession of past values of all 
variables, but he does not know the true value of 
F, (current income), which becomes available only 
at the end of period ¢. He can, however, forecast 
Y, with (20), and he will use this forecast value 


7 In principle, the terms a, D, and U should be the 
sum of the constant term and the residuals for each 
equation. The procedure used in this empirical example 
ignores the residuals, and uses only the estimates of the 
constant terms and thelr standard errors. The effect of 
this omission is unclear. 


The recursivity of the model permits the esti- 
mation of the real and monetary sectors separ- 
ately, and makes all covariance terms between 
them equal to zero, In addition, we assume a zero 
covariance between the estimate of X and the 
other coefficients. 

The values of the coefficients, and of the rele- 
vant variances and covariances, are shown in 
Table 1. These values, together with the actual 
values of X, C, I, r, M, and B over the sample 
period, were used to generate estimates of the ex- 
pected loss functions for each quarter. These loss 
functions were estimated under two alternative 
assumptions regarding the policy-maker’s ability 
to forecast public expenditures (X,). First we 
evaluated the various loss functions assuming X: 
was forecast through the use of a simple linear 
time trend (experiment A). Second we assumed 


$ Our procedure for forecasting public expenditures 
(Xà is described below. 
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perfect foresight regarding estimates of X: (ex- 
periment B). Experiment A, by building in a 
rather crude forecast of X;, insures a certain 
amount of unexpected shifting (instability) of the 
commodity demand schedule (ZS curve). Experi- 
ment B is designed to eliminate this source of un- 
certainty. 

The actual evaluation and ranking of the altern- 
ative loss functions for each of the three possible 
targets and in each of the two experiments pro- 
duced a remarkably consistent result. In each 
quarter of the sample and postsample period 
(1967-I-1968-IV), the money supply target suc- 
ceeded in minimizing the loss function.® A mone- 
tary base target was only slightly inferior, while 
an interest rate target always performed most 
poorly. This result is not surprising for experiment 
A, which uses so crude a forecasting model for X,, 
and thus builds a considerable amount of in- 
stability into the ZS curve. We did not anticipate, 
however, that the ranking of the alternative in- 
termediate targets would be unchanged in experi- 
ment B, despite the elimination of a major source 
of forecast error. We suggest two (not mutually 
exclusive) explanations for this result. First, it 
may be due to the misspecification of the com- 
modity demand sector, resulting in larger than 
necessary errors in the forecast of current and 
future values of the target variable. Second, it 
may reflect an inherent instability in the commod- 
ity demand sector, not matched by a similar de- 
gree of instability in the monetary sector. What- 
ever the underlying cause, our results lead us to 
a tentative conclusion that the monetary policy- 
maker can best achieve a target level of income if 
he uses the money supply as his intermediate 


target.}° 


* The estimated aize of the loss function is much 
smaller for experiment B than experiment A, of course, 
but the policy ranking is the same in both cases. 

18 It might be argued that our procedurea bias the 
results in favor of the money supply target, since the 
assumption that the policy-maker can control this ir- 
termediate target variable without error is untenable. 
The money supply is influenced: by a variety of forces 
which would make the attainment of a precise value 


IV. Conclusion 


Our conclusion in favor of a money supply tar- 
get is based on two simplifying assumptions; 
namely, that the policy-maker is concerned only 
with achieving a target level of income, and that 
our model, (20)~(22), is the appropriate char- 
acterization of the U. S. economy. Neither of 
these assumptions is really satisfactory, however, 
and much more sophisticated analysis must be 
undertaken before final conclusion can be reached. 
Our simple loss function entirely ignores the 
problems of prices, growth, distribution, balance 
of payments, etc., while the policy-maker must 
keep all of these in mind. Our model, too, omits 
the supply side entirely, and thus lacks any price 
and distribution mechanism. Far better and 
more complete forecasting models than ours are 
available to the policy-maker, and he should take 
advantage of them. Thus, the analysis of interme- 
diate targets must move toward the evaluation of 
more complete loss functions and more elaborate 
forecasting models. Until this is done, our results 
can, at best, only be taken as suggestive. 

Our conclusion, however, is consistent with the 
casual observation that no one has yet blamed the 
failure of the tax surcharge on an unexpected shift 
in the demand function for money. 
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impossible. Even if we were to accept thia view, how- 


ever, and decide that a money supply target Is Inferior 
to an interest rate target for this reason, it is still true 
that the monetary base scores substantially higher than 
the interest rate in the above experiment. 


IMPLICATIONS OF FOUR ECONOMETRIC MODELS 
FOR THE INDICATORS ISSUE* 


By RICHARD ZECHER 
University of Chicago 


Monetary economists concerned with the indi- 
cators of monetary policy issue are like dermatol- 
ogists in that their patient seems incapable of 
either dying or getting well. The indicators issue 


, cannot be expected to die so long as the two sets 
: of prime indicator candidates—interest rates and 


monetary stocks—frequently yield conflicting in- 
formation about the stance of monetary policy. 
If it is unlikely that the patient will die a quiet 
death, some consider it even more unlikely, in the 
near future of course, that he will be cured to 
everyone’s satisfaction through the concentrated 
application of evidence. Rather than presenting 
additional hypotheses and evidence, this paper 
is concerned with revealing the implications of 
some existing hypotheses for the indicators issue. 
These hypotheses include four large-scale econo- 
metric models referred to here as FRS-MIT [5], 
FRS-CHI-MIT [13], Brookings [8], and Ando 
and Goldfeld [1]. Being hypotheses of unknown 
quality, these models are not likely to either kill 
or cure the patient, but they do contribute to the 
debate in several interesting ways. 

Detailed discussions of the indicators issue are 
available in the literature [2] [3] [16], so only a 
brief summary is offered here: (1) An indicator of 
monetary policy is a variable which yields infor- 
mation about the thrust of current monetary 
policy actions on a goal variable in the present or 
some future time period. Commonly mentioned 
indicator candidates are prices and quantities 
observed in money markets. (2) In comparing the 
quality of two indicator candidates, one is said to 
be superior if it is more likely to yield true and 
less likely to yield false information than its com- 
petitor. Stated differently, an indicator of mone- 
tary policy should be relatively insulated from 
shocks other than those generated by monetary 
policy actions. These conditions are set out rigor- 
ously in the next section. (3) An ideal indicator, 
which reveals the separate, quantitative effect of 
policy actions on the goal variable in the present 
and in all future time periods, is differentiated 
from a less than ideal indicator, which may reveal 
only the direction of policy effects with some 
probability of being correct. According to the 
models mentioned above, the open market policy 
instrument (bank reserves or monetary base) ap- 
proaches being an ideal indicator if no other policy 


instruments are concurrently used. This assertion 
is also elaborated in the following section. 

It is expedient and I believe correct to divide 
the participants in the indicators debate into 
price or interest rate watchers and quantity 
watchers. Although price watchers tend to be 
those stressing Keynesian income-expenditure 
theories and quantity watchers tend to be those 
stressing quantity theories of national income 
determination, there is no logical relationship be- 
tween the choice of a theory and the choice of an 
indicator. For instance, even a perfectly constant 
ratio of money to income by itself implies nothing 
for the indicators issue (the money stock may be 
independent of monetary policy actions). Simi- 
larly, a theory with an explicit interest rate trans- 
mission mechanism from monetary to expenditure 
sectors does not imply that interest rates are the 
best indicator of the separate effect of monetary 
policy actions on expenditure variables. Noting 
that these are logically separate issues aids in 
explaining some of the implications of the models. 

In deriving the implications of the models for 
the indicators issue, the field of indicator candi- 
dates is reduced to one price, the Treasury Bill 
rate r, and one quantity, total privately owned 
bank deposits M.! Two further simplifications are 
(1) of all the exogenous shocks which could make 
r or M yield false indicator information, only past 
changes in the open market instrument and cur- 
rent changes in fiscal policy represented by gov- 
ernment expenditures are considered? and (2) 
price watchers are assumed to interpret increases 
in r as an indication of tight policy and decreases 
in r as indicating loose policy, while quantity 


+ The author gratefully acknowledges his indebted- 
ness to Professors Karl Brunner and Allen Meltzer, and 
to members of the Money and Banking Workshop at 
the University of Chicago for their comments on earlier 
drafts of this paper. 

1 Two reasons for choosing r and M are the frequency 
with which they are mentioned as indicator candidates 
and the eage in obtaining the necessary data for these 
relative to other indicator candidates, 

2? These models have 40, 60, or even more exogenous 
variables, particularly if lagged variables are all treated 
as exogenous or predetermined. Choosing only three 
lagged changes in the open market varlable and only 
the current change in government expenditures reflects 
my interpretation of factors most frequently discussed 
in the indicators debate. 
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TABLE 1 


CHANGE IN NOMINAL IncomE Dus to $1.0 BELON 
INCREASE IN Monetary POLICY INSTRUMENT" 


FRS- 

ERS- : Ando- 

Quarter MIT acca Brookings Goldfeld 
1 1.2 
2 3.7 
3 7.2 
4 10.8 





* The Policy Instrument is unborrowed reserves 
(Brookings and FRS-MIT), total reserves (FRS- 
Chicago-MIT), and total reserves plus currency Ando- 
Goldfeld. 

Sources: Coefficients for FRS-MIT and FRS- 
Chicago-MIT are from solutions reported by Kaufman 
and Laurent in [13]. Brookings coefficients are from 
solutions reported by Fromm and Taubman in [8]. Ando 
and Goldfeld coefficients are from solutions reported 
in [1]. 


watchers are assumed to view decreases in M as 
tight policy and increases as loose policy.? The 
four models are required to answer the question, 
are lagged monetary policy actions and current 
fiscal policy actions more likely to cause r or M to 
yield false information about the stance of current 


monetary policy? 
I. Empirical Issues 


Empirical issues separating price watchers from 
quantity watchers can be concisely derived from 
three reduced form equations of a general equilib- 
rium model, Equations (1), (2), and (3) express 
the nominal interest rate r; nominal money stock 
M.: and nominal income F+ at time fas functionals 
of current and past monetary policy actions sum- 
marized by the nominal base B;, current and past 
fiscal policy actions summarized by nominal 
government expenditures F; ,and all other prede- 
termined forces current and past O;, where ¢ refers 
to current and past time periods back to period 
i—n. 


GQ) r: = (By Bimi, © © +, Bin, Pye: Finn, 
Os, oes s Orn) +e 
(2) M, = g(Bi, vr’ ‘Biz Fs, e. yf ben, 
i Or © ++, Orn) + £ 


3? In addition to tbis manner of assessing the Informa- 
tion content of r and M, a second difference criterion is 
mentioned later in the text. Some observers may argue 
that it is the level of r that indicates tight or loose 
policy, and if they care to define ranges for "high" and 
“low” rates, they can give a third interpretation to the 
results in Tables 1-5. 





(3) Y: = h(Ba +++, Bee, Pye, Pen, 
O° © + Orn) + 63 
The strong price watcher position on indicators, 
where Y is the policy goal, is summarized by two 
conditions: 


(4) (ar,/8B)/(a¥*/oBy = k, 
where & is a negative constant, and 
(5) | (a7:/AB,)dB.| >> 1 (6r,/aX)aX |, 


where X may equal any argument in func- 
tional f other than By. 


Y” is the sum of changes in Y due to a unit change 
in B after four quarters have elapsed. Stated 
otherwise, 0¥*/dB; is the sum of partial deriva- 
tives of the & functional with respect to the first 
four arguments in that functional, Ba} Bis, 
By +, and Bis. Thus condition (4) asserts that a 
change in B will be associated with a current 
change in r, and a four quarter change in Y, that 
stand in a roughly constant proportion. A weaker 
statement of condition (4) asserts that & is a vari- 
able which, however, may only take negative 
values. Condition (5) is one way of asserting that 
any observed change in r is very likely due to 
changes in the stance of monetary policy. Taken 
together, (4) and (5) imply that the effect of cur- 
rent policy actions on income is expansive if r 
falls. 

The quantity watchers’ indicators position is 
represented by rewriting (4) and (5), inserting M 
everywhere r appears. 


(6) (0M 1/8B,)/(9 ¥*/aBy). = k’, 


where $’ is a positive constant (strong assertion) 
or a variable taking only positive values (weak 
assertion), and 


(7) | (@M,/aB)dB,| > | (@M./dX)éX |, 


TABLE 2 


CHANGE IN NOMINAL Income DUE TO AN INCREASE 
IN GOVERNMENT EXPENDITURES, BILLIONS 


or CURRENT DOLLARS* 
Ando- 
Quarter Goldfeld 
1 5.0 
2 8.5 
3 10.3 
4 11.5 





* $3.8 billion for Brookings; $5.0 billion for all others. 


t Durable goods only. 
Sources: See Table 1. 
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where X may equal any argument in functional g 
other than B. 

Quantity watchers challenge the price watchers’ 
position in part by attacking the validity of con- 
ditions (4) and (5). High and rising interest rates, 
they contend, are frequently associated over ex- 
tended periods of time with rising and accelerat- 
ing income in business cycle upturns, and particu- 
larly in such periods as 1965-66 and 1968 and part 
of 1969. Low and falling interest rates are associ- 
ated with cycle downturns, a striking example 
being 1930-33. These observations, of course, do 
not refute the price watchers’ position since mone- 
tary policy effects during these periods could have 
been as indicated by interest rates while other, 
opposing factors dominated changes in income. 
Thus quantity watchers concentrate their efforts 
on refuting condition (5). 

Condition ($) is false, they contend, even if only 
the effects of monetary policy actions on interest 
rates are considered [6]. This argument identifies 
three effects of monetary policy actions on interest 
rates. First is the wealth, portfolio, liquidity, or 
simply current relative price effect. This is the 
widely recognized effect of an expansive policy 
move that increases base money and the money 
stock and reduces interest rates. The second or 
income effect of the policy move is distributed 
over several succeeding quarters. Increases in in- 
come due to the original expansive policy move 
tend to increase interest rates. The third effect 
follows at some interval behind the income effect 
and may be called a Fisherian price anticipations 
or intertemporal relative price effect. This effect 
tends to increase interest rates by the amount of 
anticipated inflation. In sum, quantity watchers 
~ argue that a rise in the current, observed nominal 

rate of interest is as likely to reflect past expan- 
sionary policy as current restrictive policy. 
Price watchers have likewise concentrated their 
attacks on the second condition (7) of the quan- 
tity watchers’ position [4] [10] [11] [12] [15]. 
Changes in relative yields on money and non- 
money assets, they argue, make the response of 
monetary stocks to current monetary policy ac- 
tions unpredictable. In addition to this current 
relative price effect, they note an income effect 
on current changes in monetary stocks which may 
be due to past monetary policy actions, current or 
past fiscal actions, or other factors. These two 
forces generally tend to change monetary stocks 
, in opposite directions, In cyclic upturns, for in- 
stance, nonmoney yields tend to rise relative to 
yields on money; thus reducing observed monetary 
| stocks, while rapidly rising income increases 
money demand. Price watchers contend that the 


net effect of these two forces is likely to be large 
relative to the separate effect of current mone- 
tary policy actions on monetary stocks, and 
hence that changes in observed monetary stocks 
are not dominated by current policy. actions. 
Arguments relating to the effects of anticipated 
price-level changes on nominal money stocks are 
not in evidence in the literature. The effects of an- 
ticipated price-level increases on nominal money 
stocks are not clear, except to the extent monetary 
authorities impose effective yield ceilings on bank 
deposits reducing nominal money stocks. 


Il. Implications of the Models 


Conditions (4) and (6) are met by all four 
models because for these particular solutions of 
the models, increases in B decrease r and increase 
M and Y. Several additional solutions of all these 
models except Ando and Goldfeld have been made 
by the model builders and others. These solutions, 
which use different initial conditions (time peri- 
ods), unambiguously indicate that the models 
are consistent with at least the weak versions of 
both conditions (4) and (6), and hence do not on 
this basis discriminate between the price and 
quantity watchers’ positions. 

These solutions also imply that the open market 
instrument, whether base money or a reserve 
figure, would be a superior if not quite ideal in- 
dicator. That is, 0Y/ðB is stable in all models in 
the sense that it never changes sign and changes 
value only slowly and predictably over time. 

Since all four models imply both conditions (4) 
and (6), it is possible to concentrate exclusively 
on the models’ implications for conditions (5) 
and (7). Recall that condition (5) asserts the price 
watchers’ position that changes inr are dominated 
by current changes in B, and condition (7) asserts 
the quantity watchers’ position that changes in M 
are dominated by current changes in B. This must 
be taken to mean that each group feels that it is 
very unlikely that past monetary policy actions, 
current fiscal policy actions, or any other exogen- 
ous shocks have large effects (large relative to the 
effects of current monetary policy effects) on their 
indicator candidate. 

The models’ implications for the two indicator 
positions are derived by first defining what is 
meant by true and false indicator information, 
and then showing under what conditions r and M 
yield true and false indicator information. Ther is 
gaid to yield false indicator information if sign Ar 
= sign AB, and otherwise to yield true informa- 
tion. M yields false indicator information if sign 
AM sign AB, and otherwise M yields true infor- 
mation. Past changes in B or current changes in 
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TABLE 3 


CHANGES IN THE SHORT-TERM INTEREST RATE DUE to MONETARY 
AND Fiscan Poricy IN Basis Pomrrs* 


Monetarytf 





1 —114.7 |—210.9 |—148.1 
2 —27.3 | —24.5 
3 —43.9 | —55.9 
4 —39.0 | —35.4 













Ando- 
Goldfeld 





* Definitions in footnotes of Tables 1 and 2. 
t Billion dollar change in Open Market Instrument. 
t $3.8 billion change for Brookings; $5.0 billion change for all others. 


Source: See Table 1. 


fiscal policy F can make Ar, AM, or both yield 
false indicator information. We now turn to the 
conditions under which these events would occur 
according to each of the four models. 

The initial conditions of this experiment are 
that effects of all predetermined variables other 
than current changes in B on M and r cancel to 
zero in the current and all subsequent periods. 
Let the monetary authorities increase B by $1.0 
billion, having effects on r and M reported in 
Tables 3 and 4. In the period following the initial 
change in B, changes in B can be divided into 
ranges making M a true and r a false indicator, 
ranges making r a true and M a false indicator, 
and ranges making both r and M either true or 
false indicators. These outcomes for the FRS- 


MIT model are summarized on the following line. 
For AB > $0.77 billion, 








rtrue rtrue rfalse r true 

M true M false M true M true AB 
FRS- ———~ | billion: 
MIT —0.28 0 0.77 dollars 


both r and M correctly indicate expansive mone- 
tary policy, and for AB<$—0.28 billion both r 
and M correctly indicate tight monetary policy 
(for effects of B on Y and definitions of variables 
for each model, see Table 1 and footnotes to 
Table 1). If AB falls between $—0.28 and $0.00 
billion, r rises correctly indicating tight policy 
while Af increases incorrectly indicating loose 
monetary policy. If $0.00 billion<AB<$0.77 


‘ TABLE 4 


CHANGES In A Money Stock Dur TO MONETARY AND FiscaL Pouicy, 
BILLIONS OF CURRENT DOLLARS* 





P OI O p 
Pb Oo ww 
ARAN 





* Money stock equals privately owned time and demand deposits; definitions of policy 


actions in footnotes of Table 1. 
t See footnotes * and f to Table 3. 
Sovrces: See Table 1. 
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billion, r is a false and M a true indicator. 

Similar ranges for the other models are derived 
from the information in Tables 3 and 4. As before 
AB=$1.0 billion the first quarter, and ranges of 
AB in the second quarter which make r and M 
true and false indicators are derived. If no policy 
action is taken in the quarter following 





























rtrue rtrue rfalse r true 
FRS- M true Mialse M true M true AB 
CHICAGO- | | billion 
MIT —0.10 0.0 0.88 dollars 
rtrue rtrue rfalse ptrue 
M true M false M tme M true AB 
Brookings Saa | billion 
—0.13 0.0 0.61 dollars 
r true rtrue rfalse r true 
Ando- M true M false M true M true AB 
Goldfeld | | billion 
—0.56 0.0 0.36 dollars 


the initial AB=$1.0 billion, similar ranges can be 
derived for the third and fourth quarters. Since 
the lagged responses of both r and M decay or ap- 
proach new stable values very quickly, the ranges 
which discriminate between r and M also become 
very small in later quarters. In general, the dis- 
criminating ranges approach zero quickly in later 
quarters, and the r false range more quickly than 
the M false range. 

There are two clear and important patterns in 
these discriminating ranges. All of the only r true 
ranges necessitate a reversal in the direction of 
change in B, while all only M true ranges do not 
require such a reversal, and all but one of the 
cases favoring r are for the third and fourth quar- 
ters where all discriminating ranges are small. 
Thus to the extent that B tends to increase every 
quarter, the probability of a false signal from M 
due to effects of lagged AB approaches zero. To 
the extent that B tends to decelerate from time to 
time, the probability of a false signal from r is in- 
creased. The second pattern suggests that to the 
extent that B tends to increase every quarter, the 
small discriminating ranges in the third and fourth 
quarters are of diminishing importance relative to 
the new shocks. In sum, these models imply that 
past policy actions are more likely to cause r than 
M to yield incorrect information about the current 
thrust of policy on income. 

To further reveal the models’ implications for 
the effect of past monetary policy actions on cur- 
rent values of r and M, an arithmetic example 
based on three possible monetary policies is pre- 
sented. The three policies used to generate the 
numbers in Table 5 are (1) AB=$1.00 billion per 


quarter, (2) AB=$1.00 billion in the first quarter, 
and AB is sufficient in later quarters to make 
Ar=0.0, and (3) AB=$1.00 billion in the first 
quarter, and is sufficient in later quarters to make 
AM = $2.00 billion per quarter. Policies (1) and 
(3) are monetary rules not unlike those suggested 
by Friedman [7], while policy (2) could result 
from a desire to maintain present money market 
conditions, or a desire to conform to the assign- 
ment rule [14], or to some constant growth rule. 

Policy (1) is designed to yield a constant impact 
of monetary policy on expenditures. By the direc- 
tion of change criteria, both M and r correctly 
indicate the direction of policy actions for every 
period and for all four models. Using the accelera- 
tion or second difference criteria, interest rates 
fail to indicate the correct direction of policy in 
two out of three periods for models one and two, 
and for all three periods for models three and four. 
The money stock correctly indicates loose or easy 
policy in all cases. The ranges over which changes 
in r and M vary reveal that for these models past 
monetary policy actions are relatively more im- 
portant in determining current changes in interest 
rates than in determining current changes in the 
money stock. 

Policy (2) is to hold r at the level reached by 
the policy action AB=1.0 in period #. The sole 
purpose of policy actions in periods #+1, i+-2, 
and i-+3 is to offset the lagged policy effects on r. 
These latter changes in B have a large expansive 
effect on income which, of course, is not revealed 
by changes in r. Changes in money, by the di- 
rection criteria, correctly indicate expansive 
policy in every case and, furthermore, are large 
when changes in B are large and small when 
changes in B are small. Using the acceleration 
criteria, changes in money incorrectly indicate 
tight policy in all but three cases. 

The last policy rule holds changes in Jf to $2.0 
billion per quarter after an initial shock. Here the 
interest rate incorrectly indicates the thrust of 
policy half the time using the direction of change 
criteria, while changes in money provide correct 
information in every case. There is also a very 
close association between the sizes of changes in 
M and B, and hence in F. Using the acceleration 
criteria, the interest rate gives false signals one- 
half and the money stock one-third of the times. 

According to these three arithmetic examples, 
the models imply that when only the effects of 
current and past monetary policy actions are 
considered the interest rate is more likely to yield 
false information about current policy impulses 
than is the money stock. Other examples can be 
constructed which show the money stock giving 
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TABLE 5 


THEEE MONETARY POLICIES AND THEIR EFFECTS ON 
THE BIL RATE r AND Money Stock M* 


Period Ar (basis points) AB (billion $) AM (billion $) 
Modelt Modeltf Modat 
1 2 3 4 1 2 3 4 1 2 3 4 
Rule: AB=1.0 per quarter 
t —114 —211 —148 —84 1.0 1.0 1.0 1.0 47 9.1 3.2 1.8 
i+1 — 27 — 25 — 58 —54 1.0 1.0 1.0 1.0 6.0 10.0 3.6 2.8 
i+2 .— 38 — 46 — 48 —43 1.0 1.0 1.0 1.0 7.0 10.5 4.1 3.7 
i+3 — 34 — 26 — 42 —12 1.0 1.0 1.0 1.0 8.0 11.1 4.6 4.0 
Rule: Ar=0 after first quarter 
i —114 —211 —148 —84 1.0 1.0 1.0 1.0 47 9.1 3.2 1.8 
i+1 0 0 0 0 8 9 66 .4 4.9 91 2.4 1.6 
t+2 0 0 0 0 Oo 7 > 4 63 4.0 7.7 2.1 1.8 
+3 0 0 0 0 3 .5 4 .5 35 59 21 1.8 
Rule: AM =2.0 per quarter after first quarter 
t —114 -—211 -148 -& 1.0 1.0 1.0 1.0 4.7 9.1 3.2 1.8 
fH+1 + 70 +161 + 16 —17 02 1 .5 66 2.0 2.0 2.0 2.0 
H2 — 3 — 31 — 4 +4 02 2 4 .3 2.0 2.0 2.0 2.0 
H3 — 1 + 3 +4 3 +3 02 .1 «3 .5 20 2.0 2.0 2.0 


* Definitions of variables are given in footnotes to Tables 1, 2, 3, and 4. 
t Model 1=FRS-MIT, Model 2=FRS-MIT-Chicago, Model 3 = Brookings, Model 


4= Ando-Goldfeld. 


Source: All entries were calculated from basic data in Tables 1, 2, 3, and 4, under the 


assumptions of policies 1, 2, and 3. 


more false information than the interest rate. In 
general, any policy that leads to sufficiently damp- 
ened oscillations of AB around zero will favor in- 
terest rates as an indicator. The examples pre- 
sented here were chosen because they are fre- 
quently mentioned policies. 

A second important determinant of current 
changes in r and M is a changing rate of current 
government expenditures. As with past changes 
in B, ranges of fiscal shocks AF can be derived 


To the extent that changes in government spend- 
ing are not likely to exceed $20.0 billion in either 
direction in a single quarter, FRS-MIT implies 
that it is unlikely that the quality of either r or M 


“as indicators will be affected by fiscal policy in 


which make r and M true and false indicators of ~ 


the effect of current AB on income. Choosing the 
monetary policy AB=$1.0 billion per quarter as 
an initial condition assures that the separate effect 
on B on Y each quarter is expansionary. In the 
first quarter of this experiment, FRS-MIT im- 
plies the ranges summarized below. 


r true rtrue +» false 
M false M true M true AF 
FRS-MIT ————— billion 
—23.5 0 21.7 dollars 


the first quarter. 
FRS-CHICAGO-MIT implies slightly diferent 
ranges as reported below. 


FIRST QUARTER 


r true r true r false 
FRS- Mialse M true M true AF 
CHICAGO- billion 
MIT —65.0 0 35.0 dollars 


As with FRS-MIT, it appears unlikely that fiscal 
policy changes would be large enough to affect 
the indicator quality of either r or M in the first 
quarter of this monetary policy. 

Brookings implies that AF is never likely to 
affect the indicator quality of either r or M. For 
monetary policy AB = $1.0 billion, Brookings re- 
quires AF of roughly (plus or minus) $100 billion 
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to make either r or M yield false information in 
either the first or second quarter of the experi- 
ment. Ando and Goldfeld imply that fiscal policy 
can never affect the quality of M as an indicator of 
the effects of B on Y because AF causes no change 
in M (see Table 2). For Ando and Goldfeld, 
AF> $465 billion in the first quarter, or AF >$31 
billion in the second quarter cause r to yield false 
indicator information. 

A strong, though not surprising, pattern 
emerges from these results. All models imply that 
when B and F are moving in the same direction, 
M, interpreted by the direction of change criteria, 
will always yield correct information about the 
thrust of current monetary policy actions or in- 
come. Changes in r are more or less likely to yield 
false indicator information depending on the rela- 
tive sizes of changes in B and F when both B and 
F move in the same direction. If B and F move in 
opposite directions, r will always yield correct in- 
formation while changes in M will yield false in- 
formation if AF is sufficiently large relative to AB. 
Thus, to the extent that B and F tend to move in 
the same direction, r may and Jf cannot give false 
signals about the thrust of monetary policy on 
income. [f B and F move in opposite directions, 
M may and r cannot give false signals. 


Til. Conclusions 


All four econometric models considered were 
found to imply that two sources of effects on cur- 
rent interest rates and money stocks other than 
current monetary policy actions could, under cer- 
tain conditions, cause either interest rates or 
money stocks to yield false information about the 
direction of effect of current monetary policy ac- 
tions on income. These two sources of effects are 
(1) past monetary policy actions as summarized 
by changes in the amount of base money or re- 
serves and (2) current fiscal policy actions repre- 
sented by changes in government expenditures. 
No other predetermined shocks were considered. 

The following general statements are implied 
by all four of the models. (1) Past monetary policy 
actions (AB) make changes in the money stock 
yield false indicator information only if base money 
changes direction, and if the absolute change in 
base money decreases sufficiently from its last 
quarter level. (2) Past monetary policy actions 
make changes in the interest rate yield false in- 
formation only if base money moves in the same 
direction in succeeding quarters and decelerates 
sufficiently. (3) Current changes in government 
expenditures (AF) can make money yield false in- 
dicator information only if AF and AB have op- 
posite signs and AF is very large relative to AB. 


(4) Current changes in government expenditures 
can make the interest rate yield false indicator in- 
formation only if AB and AF move in the same 
direction and AF is very large relative to AB. 

Considering in a slightly different light the 
states of nature necessary to make one indicator 
candidate yield true and the other false informa- 
tion may clarify the implications of the models. 
In the first state base money increases every 
quarter and accelerates and decelerates from time 
to time, while government expenditures always 
increase and on occasion increase rapidly relative 
to the change in base money. The models imply 
that the interest rate is more likely than money 
to yield false indicator information in this world 
due to past monetary policy actions or current 
fiscal policy actions, The money stock is also af- 
fected by these predetermined shocks, but none- 
theless continues to yield correct information 
about the thrust of current policy. In the second 
state of nature the monetary base changes direc- 
tion every quarter, the absolute values of changes 
in B tend to increase and decrease over time, while 
government expenditures always change in the 
opposite direction of base money and the absolute 
values of these changes are occasionally large rela- 
tive to changes in base money. In this world the 
interest rate is a better indicator than the money 
stock according to these models. 

When only the effects of past monetary actions 
and current fiscal actions are considered, these 
models imply the money stock is a more reliable 
indicator of the impact on income of current 
policy actions than is the interest rate. This fol- 
lows from the unlikely variability of monetary 
and fiscal policy necessary to make the interest 
rate a better indicator than the money stock. We 
would have to observe frequent reversals in the 
direction of change in base money or reserves, 
erratic magnitudes of these changes, and mone- 
tary actions affecting income in the opposite 
direction from fiscal policy in order to reverse this 
conclusion. 

Earlier it was asserted that neither the income- 
expenditure theory nor the quantity theory im- 
plies a position on the indicators issue. It now has 
been shown that all four of these models, which 
are based on the income-expenditure theory with 
an explicit interest rate transmission mechanism, 
imply that a wide range of behavior of past 
monetary policy and of current fiscal policy in- 
struments makes money a true and the interest 
rate a false indicator of monetary policy. It has 
thus been demonstrated by counterexample that 
a basic theoretical position does not imply a posi- 
tion on the indicators issue. 
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DISCUSSION 


Peter A. Frost: The chairman asked me to concen- 
trate my remarks on Michael Hamburger’s paper. The 
absense of comments on the other papers reflects the 
space constraint and not my view of their quality or 
relevance, 

Hamburger presents empirical results relating to, one, 
how sensitive various monetary aggregates are to 
changes in endogenous variables and, two, the extent 
to which various monetary aggregates affect GNP. The 
second question covers the familiar ground of the 
Andersen-Jordan study and is important for determin- 
ing an appropriate monetary indicator, since everyone 
seems to agree that the indicator should have a strong 
and predictable influence on economic activity. There 
seems to be much less agreement about whether the 
monetary indicator must be an exogenous variable. I 
would answer in the negative, since a, monetary indica- 
tor does not have to be exogenous to accurately indicate 
the effect of monetary policy on economic activity. 
However, if the monetary indicator is not exogenous, 
care must be taken in estimating the effect that changes 
in the indicator have on GNP. Most of the discussion 
about whether various monetary aggregates are exogen- 
ous has centered on this estimation problem. 

Unfortunately, the statistical tests run by Hamburger 
cannot determine if a variable is exogenous. The ques- 
tion of whether a variable is exogenous is inseparable 
from the question of which model predicts best. As 
an example of why simple correlations cannot determine 
if a variable is exogenous, consider the following system 
of equations. 


Ay = Go + Xa + GX; + Hy 
Xa = bo + bX: + baXa + te 


In this model, X, and X, are endogenous variables and 
X, and X, are exogenous. If a, and b, are statistically 
significant, but of opposite signs, the simple correlation 
between X; and X, could easily be zero. An example 
of this is the lack of correlation between price and 
quantity when both the supply and demand curves 
have been shifting. Also, a significant correlation be- 
tween X, and X; or between Xa and X; does not in- 
dicate that either X, or X, are endogenous variables. 
If this model predicts better than any other model, 
then X; and X; can be considered endogenous and 
X and X, exogenous. 

Hamburger notes that most observers agree that, 
during a large part of the post-World War TI period, 
the Federal Reserve concentrated on either free reserves 
or some money market interest rate and let the money 
supply passively adjust to changes in the public’s de- 
mand for money. Critics of the Andersen-Jordan study 
have argued that this behavior makes the money supply 
an endogenous variable and raises serious questions 
about the direction of causation. 

The two-stage regressions reported below constitute a 
rudimentary attempt to find out the degree to which 
the parameter estimates are biased by ignoring this 
type of a feedback from GNP to money. Two basic 
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assumptions are made. First, it is assumed that the 
Federal Reserve controls some money market rate by 
buying or selling securities in the open market when- 
ever the rate deviates from the desired level. This makes 
the money supply a function of the desired interest rate 
and the public’s demand for money. Second, a standard 
Keynesian demand for money function is assumed. 
This means that the money supply will vary directly 
with GNP as long as the Federal Reserve maintains a 
given interest rate. The following two equations are 
estimated. 


Y =at anM + aG Hm 
M = bo + biERP + bY + tr 


The first equation is the reduced form of a system of 
equations in which the money supply is treated as an 
exogenous variable. V is the quarterly percentage 
change in GNP, M is the quarterly percentage change in 
the narrowly defined money supply, and G fs the 
quarterly percentage change in high employment ex- 
penditures. The second equation is the money supply 
equation resulting from the assumptions mentioned 
above. FRP is the Federal Reserve policy variable. It is 
the quarterly sum of the Brunner-Meltzer index of the 
directives of the Federal Open Market Committee. 
Brunner and Meltzer assigned a value ranging from 
+1 to — {1 to each FOMC directive depending on the 
degree to which it called for easing or tightening money 
market conditions. A value of zero is assigned whenever 
the current conditions are to be maintained. 

The parameter estimates for the above equations are 
shown in Table 1. The estimates of a, increase by a 
factor of from 3 to 6 times and have higher #-values 
when two-stage least square (TSLS) estimates are used 


instead of one-stage least square (OSLS) estimates. 


This result is contrary to the expectations of the 
Andersen-Jordan critics. It is interesting that the 
greatest improvement comes in the period from 1952 
to 1960, the period during which the St. Louis equation 
does the worst, While it is clearly dangerous to make 
any inferences about lags from regressions that exclude 
lagged terms, the large increase in the value of a when 
TSLS is used suggests that the lag in response to 
changes in the money supply may be smaller than 
OSLS estimates would lead us to believe. Only one of 
the money supply regressions is reported because of the 
relatively poor fit. 

In the last part of his paper, Hamburger regreases 
GNP on various lagged monetary aggregates to de- 
termine which one has the greatest effect on GNP. He 
argues that his results challenge the monetarists post- 
tion because the R-squareds for the bank credit regres- 
sions are higher than the R-squareds for the money 
supply regressions. This is indeed an interesting result, 
but it certainly is not sufficient to reject the monetarists 
position. The results presented above show the extent 
to which the parameters can change when the money 
supply is treated as an endogenous variable. Since the 
demand for money is usually viewed as being a function 
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TABLE 1 
GNP Regressions 
Year Type Ra /DW 
1952-68 OSLS 208 
1.31 
1952-68 TSLS 361 
1.72 
1952—60 OSLS .140 
1.21 
1952-60 TSLS 342 
1.80 
1961-68 OSLS 105 
1.68 
1961-68 TSLS 174 
1.64 








of wealth or permanent income, it would not be sur- 
prising to find that the public’s demand for bank credit 
is more closely related to GNP and, consequently, that 
the reverse causation is greater in the bank credit regres- 
sions. Unfortunately, one cannot use the R-squareds 
from TSLS regressions like those reported above to de- 
termine the relative importance of money and bank 
credit. This question will have to be settled by exploring 
the implications of more detailed models of the mone- 
tary mechanism. 


LEONALL C. ANDERSEN: Holbrook and Shapiro in 
their paper have attacked a problem which is of great 
concern to those of us who are actively engaged in 
monetary management. Recently there has been con- 
siderable controversy over choice of intermediate tar- 
gets for Federal Reserve short-run monetary actions. 
Market interest rates have been the most frequently 
used guide for quite a few years, but in recent years 
. there has been growing support for using some monetary 
aggregate such as the money stock, the monetary base, 
total reserves, or bank credit as an intermediate target, 
Holbrook and Shapiro have examined the relative 
merits of market interest rates and the first two ag- 
gregates I just mentioned. 

In developing a model for their purposes, they 
proceed along familiar IS-LM lines. Many economists 
have argued the relative merits of interest rates and the 
money stock as targets for Federal Reserve economic 
stabilization actions by pointing out the importance 


of the comparative stability of the ZS and LM relation- 
ships. If the major source of economic instability stems 
from the real sector (7.5), the money stock is a preferred 
target. On the other hand, if the demand for money is a 
major source of instability (LM), the interest rate is to 
be preferred. Most of the discussions of these points have 
been mainly theoretical and, as a result, they have been 
interesting but not too useful for structuring Federal Re 
serve operations. By moving forward to empirical anal- 
ysis, Holbrook and Shapiro have made a useful con- 
tribution to the current debate over selection of an 
intermediate economic target. 

Although their results—that the narrowly defined 
money stock is a better intermediate target than the 
interest rate—support the general conclusions of my 
own ‘research, I have some reservations, as they also 
have, regarding their work. My reservations are of two 
kinds: first, their acceptance of the usual Keynesian 
assumption of a constant price level and, second, their 
use of a crude quadratic loss function, 

The authors’ principal conclusion is that “optimal 
policies depend not only on the structure of the economy, 
but on the particular nature of the uncertainties facmg 
the policy-maker.” Generally speaking, this is the same 
as Theil concluded over a decade ago. The model the 
authors use has at least two serious deficiencies: it is 
linear but the real world is not and the price level is 
assumed constant. The latter implies that the central 
bank can control real balances by controlling nominal 
money balances and thus pursue intermediate interest 
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rate targets more or less directly. If prices were a vari- 
able, the reduced form containing the interest rate 
would have many more parameters to forecast pro- 
viding more “uncertainties,” regardless of the relative 
stability of the 7S versus the LM curves. Further, unless 
prices were determined via “wage-push,” the system 
would become nonlinear, with the result that the errors 
would be multiplicative rather than additive. 

Using a crude quadratic loss (preference or disutility) 
function is subject to a variety of standard criticisms. 
A level of real GNP above the target should not be 
symmetrical to a level of real GNP below the target, 
as implied by the squared deviation term in the loss 
function. This is the ‘asymmetrical preferences” argu- 
ment commonly directed toward the unemployment 
rate. Further, the target value of real GNP cannot be 
chosen arbitrarily, as the authors have done, but it 
must be on the production possibility frontier; the loss 
function must first be minimized subject to a potential 
GNP constraint in order to campute the value of the 
target. 

The authors have actually picked a fairly restricted 
case to study; namely, the one target—one instrument 
(actually, intermediate target) case with a single period 
horizon. All that keeps the use of any one of the inter- 
mediate targets from hitting the one ultimate target 
continually is the variance in the ultimate target asso- 
clated with each intermediate target (and target vari- 
ance enters the loss function). Their paper sheds no 
light on the problem of policy mixes, multiple targets, 
the evaluation of alternative time paths of response, and 
the optimal timing of policy actions. 

I now turn to a few comments on the other two 
papers. Richard Zecher’s paper is a useful contribution 
to the indicator issue. I find it particularly interesting 
that, in the four major large-scale econometric models 
examined by Zecher, circumstances which are most 
likely to occur lead to the money stock being a better 
indicator of the thrust of monetary actions than market 
interest rates. His paper, however, has a problem sim- 
ilar to the Holbrook-Shapiro study. None of the four 
models allow for the influence of expected movements 
in the price level on market interest rates. Zecher pre- 
sents a good discussion of this problem, but he is re- 
stricted from taking it into consideration by the nature 
of the models from which his conclusions are drawn. 


Michael Hamburger examines in considerable detail 
the exogenous-endogenous controversy regarding single 
equation estimates of the parameters relating changes in 
GNP to various monetary aggregates. Many have con- 
tended that the money stock is an endogenous variable 
and, therefore, parameters estimated by ordinary least 
squares (OLS) of the response of GNP to changes in 
the money stock are biased. It is further contended 
that the bias is so great as to render such regressions 
useless in conducting monetary policy. Hamburger has 
attempted to answer these criticisms, but I am afraid 
that the critics will not be convinced by neither his evi- 
dence nor by evidence I have presented. I also find the 
search of many for the “most exogenous” monetary 
variable to be particularly unrewarding. 

We should keep the question of simultaneous equa- 
tion bias in its proper perspective. It is strictly a statis- 
tical property of estimators, and there is no accepted 


test for its presence. Statistical theory at the present 
time can tell us little about this problem in economic 
research. Formal discussions of bias are based on the 
asymptotic properties of large size samples and little is 
known about bias in the limited size, finite samples 
available to economists. Monte Carlo methods have 
been used to measure bias in small finite samples, but 
conclusions based on such studies do not apply to regres- 
sions which include lagged, endogenous variables. 

It is well known in statistics that parameters es- 
timated by OLS have smaller variances than those es- 
timated by such other procedures as two-stage least 
squares. Thus, in selecting estimation procedures, one 
must trade-off bias against variance of parameter es- 
timates. In view of the unsettled nature of these issues 
in economic research, there is no clear-cut case for as- 
serting that there is an obvious bias in the OLS param- 
eter estimates of such a magnitude as to more than offset 
the gains of smaller variances of parameter estimates, 
thereby making the results highly unreliable. 

In conclusion, I want to compliment the authors of 
all three papers for making valuable contributions to 
the indicator and target controversy. They have moved 
this controversy from strictly theoretical discussions to 
empirical evidence. Its latter form will be particularly 
useful to those charged with the responsibility for 
monetary policy. 


THomas J. SARGENT: A monetary indicator is a 
variable the value of which tells whether monetary 
policy is becoming more or less restrictive, given the in- 
fluences of current and past fiscal policy, past monetary 
policy, and the stochastic elements affecting invest- 
ment, saving, and portfolio balance. Presumably, ad- 
vocates of the interest rate as an indicator interpret a 
fall in the rate as a symptom of a less restrictive mone- 
tary policy, while advocates of the money supply inter- 
pret a larger money supply or larger rate of change of 
the money supply as indicative of a more expansive 
monetary policy. However, it appears that the problem 
of choosing an indicator has no content over and above 
the problem of choosing the optimal monetary instru- 
ment. Particularly when viewed in the light of Holbrook 
and Shapiro’s paper, Zecher’s paper illustrates the fact 
that the information needed to assess the appropriate- 
ness of alternative monetary indicators is exactly the 
information required to choose between alternative 
monetary instruments. Moreover, what is required in 
order for the money supply (or interest rate) to fulfill 
the indicator function adequately is the fulfillment of 
precisely those conditions which will make the money 
supply (or interest rate) a superior monetary instru- 
ment. 

A glance at the major points of controversy in the dis- 
cussion of monetary indicators makes it clear that there 
is really no separate indicator problem. Several limita- 
tions of the use of the interest rate on government bonds 
as an indicator of monetary restraint have been cited in 
the literature. What these limitations have in common 
is that they are all things which make aggregate demand 
an unstable function of the current nominal interest rate 
on government bonds. Thus, it has been noted that the 
aggregate demand schedule shifts in response to past 
accelerations in output, past changes in monetary ag- 
gregates, and current and past fiscal policy. It has been 
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repeatedly emphasized that the schedule will also shift 
ag the anticipated rate of inflation changes, since antici- 
pated real rates of return are presumably the relevant 
ones for spending and saving decisions. Moreover, 
even ignoring the effects of anticipations of price 
changes, the interest rate on government bonds may not 
always be a reliable proxy for the cost of capital facing 
firms and individuals. This is another reason that ag- 
gregate demand will be an unstable function of the cur- 
rent nominal interest rate on government bonds. The 
instability of that schedule is what makes the nominal 
rate on government bonds a poor indicator of monetary 
restraint, since it implies that a decrease in the nominal 
bond rate cannot be attributed to a movement along 
the schedule. Anything which makes that schedule un- 
stable qualifies as a factor making the interest rate on 
government bonds a poor indicator. 

Hence the entire discussion of the interest rate as an 
indicator can be summarized succinctly by saying that 
the appropriateness of the nominal rate on government 
bonds as an indicator depends on the stability of the ZS 
curve. On the other hand, the conditions which must be 
met for the money supply (or the monetary base) to be 
an appropriate indicator involve the stability of the LM 
curve. Thus, if the demand function for money often 
shifts, say as a result of the monetary authorities vary- 
ing the maturity structure of the government debt in 
the hands of the public, the money supply or the base 
becomes a weak indicator. The base will be a weaker 
indicator the more use the authorities make of alterna- 
tive instruments such as discount rate or reserve re- 
quirement changes; i.e., the more unstable is the rela- 
tionship between the money supply and the base. Gen- 
erally, any forces which increase the stochastic com- 
ponents of the demand and supply functions for money 
will diminish the usefulness of the money supply or base 
as an indicator. 

The fact that the resolution of the indicator problem 
hinges on the relative stability of the 1S and LM curves 
establishes the identity between the indicator problem 
and the choice-of-instruments problem; for as Bailey 
and Kareken have pointed out, the relative stability of 
the 7S and LM curves is what determines whether 
money or the nominal interest rate is a superior instru- 
ment variable. If the LM curve is more unstable, the 
monetary authorities can minimize fluctuations in in- 
come by using an interest rate instrument. By doing so, 
they can offset the effects on output of the disturbances 
affecting the LM curve. On the other hand, if the IS 
curve is relatively less stable than the LM curve, fluc- 
tuations in output will be reduced by using the money 
supply as the instrument. Of course, if it does turn out 
that the money supply is the optimal instrument vari- 
able, movements in the money supply will also be an 
appropriate indicator of movements in the direction of 
monetary policy. Similarly the interest rate will be an 
adequate indicator if and only if it is also the optimal 
monetary instrument. The upshot is that there is not a 
separate indicator problem over and above the problem 
of choosing an optimal monetary instrument. 

This is brought out quite well by the experiments 
Zecher has performed. If Zecher finds in a given model 
that the interest rate fails to vary inversely with the 


monetary base while the money supply generally varies 
directly, it means that the 7S curve is relatively un- 
stable while the LM curve is more stable, implying 
that the money supply is a superior imstrument. 
Zecher’s simulation experiments should thus be viewed 
as providing information about the same problem dis- 
cussed by Holbrook and Shapiro. The advantage of 
Zecher’s procedure of examining large econometric 
models is that the models hopefully catch more of the 
critical elements involved in choosing the optimal in- 
strument. For example, at least one of the models 
studied by Zecher incorporates some of the effect of 
the money supply on prices and the effect of anticipated 
price changes on yields. Those effects, which are omitted 
from the Holbrook-Shapiro model, add importantly to 
the instability of the JS curve relative to the LM curve 
and are important elements in the arguments in favor of 
the money supply as an instrument. The monetarists 
argue that a disturbance of the JS curve is aggrevated 
if the monetary authorities pursue a target nominal 
interest rate, since the money supply changes required 
to achieve the target will cause price changes and 
changes in anticipated inflation which in turn push the 
IS curve even farther in the direction of the initial dis- 
turbance. Recently the monetarists have heen placing 
much stress on this argument. (It is interesting that 
Holbrook and Shapiro find that the money supply is a 
superior instrument even while using a model which 
fails to incorporate this argument.) 

In assessing the usefulness of the experiments Zecher 
has performed, it is necessary to determine whether 
he has given proper attention to all of the important 
sources of shocks which may make the JS and LM 
curves unstable. By incorporating shocks which affect 
only fiscal policy and the lagged monetary base, Zecher 
has focused on forces which make the JS curve un- 
stable; however, he has neglected shocks, say arising 
from changes in the maturity structure of the public 
debt or changes in Regulation Q, which would de- 
stabilize the LM curve. More importantly, simulations 
of the kind Zecher has performed are of limited useful- 
ness in deriving the implications of large econometric 
models for the optimal choice of monetary instrument. 
At least up to a linear approximation, the variances of 
output and any other goal variables can be calculated 
analytically from the estimated parameters of the 
models. Alternatively, if a linear approximation seems 
too crude, Monte Carlo techniques can be used to es- 
timate the distributions of goal variables and to de- 
termine their dependencies on various parameters. By 
using one of these techniques, it is possible to make use 
of the covariance matrix of the residuals, which con- 
tains some of the essential empirical data required to 
choose a monetary instrument optimally. Zecher’s 
simulations make no use of these important data. 

Zecher’s conclusion that a view about the relative 
potency of monetary and fiscal policy does not neces- 
sarily imply anything about the proper resolution of the 
monetary instruments problem is certainly correct. To 
show this it is sufficient to note that relative potency 
depends on the relative slopes of the 7S and LM curves, 
while resolution of the instruments question depends 
on their relative stability as well as on their slopes. 
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PLANNING WITH FACTS: THE CASE OF KOREA 


By RoGEeR D. NORTON 
International Bank for Reconsiruction and Development 


I. Introduction 


Korean economic planning has been more a 
process of experimentation than the orderly, re- 
petitive sequence of calculations usually associ- 
ated with the term planning. This was almost 
inevitable in view of the conditions in the South 
Korean economy in recent years. The rate of eco- 
nomic expansion has accelerated at a pace impos- 
sible to foresee, and significant policy reforms 
have been undertaken in several areas. As a conse- 
quence, the planners’ assessments of the con- 
straints to development—and to some extent the 
goals of economic policy—have changed. 

To briefly indicate the pace of expansion, the 
GNP growth rate has been about 11 percent per 
year, in real terms, for the past seven years, and 
commodity exports have expanded by 40 percent 
per year for the past twelve years. The most 
significant policy reforms were enacted in the 
four years 1964-67. These included an exchange 
rate devaluation of about 100 percent, a doubling 
of commercial bank interest rates,! a restructuring 
of the tariff system on the principle of effective 
protection rates, and a revision of the tax struc- 
ture. 

At the time the Second Five-Year Economic 
Development Plan (1967-71) was prepared, the 
economic environment was strongly colored by 
the poor performance of the first postwar decade. 
One of the first major tasks of the Plan was to 
determine the highest feasible growth rate—the 
size of the Plan. The major obstacles appeared to 
be insufficient domestic savings and inadequate 
export earnings. Aggregate and sectoral consis- 
tency tests were constructed and, as the Plan out- 
lines emerged, it appeared as though an annual 
real growth rate somewhat in excess of 8 percent 
was possible. This was a bold conclusion at the 
time, and recent history dictated a cautious ap- 
proach, so the number 7 percent was adopted and 
emphasis was placed on exceeding that if possible. 


Il. Destgn of the Plan 
Korean planning has involved rather detailed 
analysis of public options in some areas and yet 


1So that the real rate of interest rose to about 20 
percent on long-term deposits. 
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has touched only lightly on other sets of problems. 
The second Plan itself was very much oriented 
toward investment programs in industry and 
social overhead, by sector and project, and the 
savings and export problems. Employment, edu- 
cation, agriculture, and social welfare received 
much less attention. 

The broad aims of the planning process in 
Korea may be described as, first, articulation of 
the society’s economic goals; second, calculation 
of a feasible growth path which goes far toward 
satisfying these goals; third, identification of 
major constraints and ways to alleviate them; and, 
fourth, construction of detailed investment pro- 
grams and public policies to move the economy 
along the preferred path. This is to be a continu- 
ous process; explicit provision was made in the 
Second Plan for a series of annual plans, to trans- 
late the five-year plan into more specific compon- 
ents and to ensure review and revision of the over- 
all plan design. The relationship of these annual 
plans, or Overall Resources Budgets (ORB’s), to 
the actual budgeting process was ambiguous in 
the Second Plan document. In the subsequent at- 
tempts to define that relationship, several institu- 
tional forms of the ORB have been tried. Long- 
term perspectives also were incorporated in the 
Plan, in the form of fifteen-year projections which 
defined the long-term strategies. 

For the short- and medium-term analysis, the 
planning process has been multilevel, in the sense 
that consistency was required among the pro- 
grams and policies at the aggregate, sectoral and 
project levels [2]. Short of using formal, multi- 
level optimization, considerable effort was put 
into achieving consistent plans at these three 
levels, particularly in the realm of investment 
programs and financial policies. 

The major quantitative tools for the Second 
Plan were an input-output consistency model [2], 
a Macroeconometric model, and rate-of-return 
calculations for projects. To insure consistency of 
the annual investment plans with reasonable 
price stability, a short-term stabilization model 
was subsequently developed,? and to insure con- 


2 For discussions of this model at two phases in its 
evolution, see [6] [7]. 
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sistency of demand and supply for unusually 
lumpy investments, the results of a mixed integer 
programming model were used [17]. Finally, to 
define goals and feasible paths for regional de- 
velopment programs, a regional linear program- 
ming model was developed [11]. 


I. Goals 


Rapid aggregate growth was the dominant goal 
of the Second Plan and the annual Overall Re- 
sources Budgets. Growth is not presented asa goal 
in itself, but rather as the best means for Korea to 
achieve more control over its own economic des- 
tiny, to attain better living standards for future 
generations, and to reduce unemployment. For 
the government of President Chung Hee Park the 
first of these three alms became an important 
political commitment. In the President’s own 
words prefacing the Second: Plan, “We are de- 
termined to achieve self- stifficiency in the fore- 
seeable future.’ 

The phrase “self-sufficiency” does not mean 
economic autarky, but rather elimination of de- 
pendence on foreign assistance. It takes on added 
meaning in Korea, which for centuries was domi- 
nated by China or Japan and now finds itself with 
little room to maneuver between the U. S. and 
Japan, and Russia and China. 

A high population density‘ and a generally un- 
industrialized economy have produced a large 
number of unemployed and underemployed. For 
the medium term, a growth-oriented policy was 
seen as the best employment policy. The relatively 
high literacy rate (about 90 percent) and the cul- 
tural stress on hard work provided a readily em- 
ployable industrial labor pool. However, during 
the Plan formulation, employment criteria gen- 
erally were applied to projects and sectoral 
programs when the growth criteria were indecis- 
ive [10], so reduction of unemployment should 
be regarded as one of the major five-year planning 
goals, albeit secondary in importance to growth. 

The plan also refers to concern over the income 
distribution, regional and otherwise, but the ac- 
tual program and project design showed little 
serious concern for these issues. Relative prosperity 
has brought increasing public concern over in- 
come distribution, and it has been announced 
that the Third Plan will devote more attention to 
equity issues and will include a set of regional de- 
velopment plans. 

Price stability is mentioned not at all in the dis- 
cussion of the basic five-year objectives, nor in the 


*Second Five-Year Plan [12], introductory state- 
ment. 
4 305 pereons/sq. km. 


list of subsidiary targets. This omission is partly 
explained by the fact that income increases are 
stated in real terms and partly by the emphasis 
on price stability in the fifteen-year outlook chap- 
ter, but nonetheless it is remarkable in view of 
Korea’s experience with hyperinflation in the late 
1940’s and with rapid inflation immediately after 
the Korean war and again in 1963-64. 

This omission may be interpreted in the follow- 
ing ways: the government felt that inflation at 
the current rate of 8-10 percent per year would 
be tolerable; and the government felt confident 
of its ability to restrain the price increases to that 
range. 

IV. Strategies 


The fifteen-year perspective clearly stated the 
four key elements of long-run planning strategy in 
Korea: export expansion, domestic capital mobil- 
ization, efficient manpower and technology util- 
ization, and continuing financial stability. 

For the medium term, the input-output model 
exercises had confirmed the importance of exports 
and domestic savings as limits to growth. Korean 
planners were convinced that the only bottleneck 
to rapid export expansion lay on the supply side, 
and thus to fulfill both the export and employ- 
ment/technology strategies, investment planning 


‘became important. To assure financial stability 


and to make a closer determination of the savings 
constraint, financial planning of a sort was adopt- 
ed. These two concerns—investment allocation 
and financial intermediation—became the ana- 
lytic focus of the first three annual Overall Re- 
sources Budgets under the Second Plan. 

The Economic Planning Board is legally 
charged with the responsibility for planning the 
allocation of public sector investment and foreign 
capital inflows. Since some foreign capital inflows 
are tied to specific projects, planning in this area 
became “indicative” to some degree.’ The plan 
documents have carried lists of projects for which 
financing was sought and also lists of expected 
sectoral demands for new plant capacity. 

At the beginning of the plan formulation pro- 
cess, there were very few viable investment pro- 
ject proposals on hand, and a substantial effort 
was required to develop each worthwhile proposal. 
Therefore the input-output model was used to in- 
dicate priority sectors for project formulation.® 


* Indicative planning is usually associated with the 
French plans; see, for example [3]. 
t In the words of the Second Plan: “It is eoasuived 
that the process of generation of project proposals is a 
key part of the formulation of an investment program. 
The composition of the final investment program can be 
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Sector-by-sector assessments were given, as 
illustrated by the following excerpts: 


Paper products. Investment in this sector will be in- 
creased considerably in the future. ‘There is an urgent 
need for new investment in addition to the projects 
already in progress.... 

Nonferrous metals. There are sufficient project proposals 
in smelting and refining of nonferrous metal ores, but 
more proposals are needed for processing facilities such 
as extrusion and rolling plants.’ 


These kinds of statements were drawn from care- 
ful examination and revision of input-output 
model projections and tabulation of on-going 
major investments. To implement the Plan sec- 
toral investment projections at the 43-sector level, 
and to disaggregate these into projections for 
about 150 manufacturing sectors, required un- 
usual efforts to gather new technical data [2]. A 
“man-machine” iteration was established, in the 
words of Professor Adelman, whereby industnal 
experts contributed to revision of the technical 
coefficients in the model, and the model projec- 
tions of interindustry flows contributed to revis- 
ion of the experts’ estimates of future demand. 
For the continuing annual ORB work on invest- 
ment guidelines, further cooperation was elicited 
from the Industry Committees and from the com- 
mercial banks. 

Clearly the attempt to keep track of the liter- 
ally hundreds of investment projects in the larger 
manufacturing plants, a necessary exercise for 
annual projection of further sectoral capital re- 
quirements drew heavily upon the planning 
bureau’s manpower. Partly for this reason,’ the 
indicative planning exercise was dropped in the 
1969 and 1970 ORB’s, and attention was confined 
to the public sector investment program and ag- 
gregate magnitudes. 

While the sectoral investment programs were 
enunciated in pursuit of consistency on the inter- 


influenced heavily by the types of proposals submitted 
to the planning agencies. Therefore, the Government 
has assumed a guidance function in disseminating in- 
formation on the types of industries which will be fac- 
ing heavy demands for capacity expansion over the 
next five years. This is in effect the first stage in the 
long process of project selection, and it servea to channel 
project proposals into the areas in which they are most 
needed” (p. 80). 

7 Overall Resources Budget 1968 (First Draft), Eco- 
nomic Planning Board, Seoul, Mar., 1967. For the 1968 
ORB, two drafts were published; the first, in the spring, 
to serve the indicative planning function, and the sec- 
ond, in the fall, to conform to the actual budget. 

s! And also because the modified 1965 I-O tables were 
becoming more out of date with the 15—20 percent ex- 
pansion registered each year by Industry. 


industry demand side, flow-of-funds projections 
were made for the supply side (savings) consis- 
tency tests. 

The working hypothesis was that identity of 
savings and investment in real, aggregate terms 
is no guarantee that the investment programs 
could be financed in a noninflationary manner. 
Savings take various forms, and each form is 
appropriate only for certain types of investment. 
To some extent the government and private sec- 
tors compete for claims on financial assets. This 
competition is reflected partly in the distribution 
of financial intermediation chores between the 
central bank and the commercial banks [6]. 
Furthermore: 


Since the capital market is relatively underdeveloped 
other techniques of savings intermediation (perhaps 
aside from fiscal means) are extremely imperfect. It has 
consequently brought about a heavy burden for do- 
mestic financing of major investments upon the bank- 
ing sector... . This situation implies a stronger inter- 
dependency between monetary controls and investment 
programs in less developed countries than in many ad- 
vanced countries [7]. 


In the 1968 ORB, alternative flow-of-funds pro- 
jections for the year were presented for different 
assumptions about monetary policies and exo- 
genous variables. The inflationary implications of 
each program were explained in accompanying 
documents. 

The basic tool for these studies was the stabil- 
ization model—a set of estimated equations link- 
ing the financial and real sectors. Portfolio choice 
theory provided the basic form of the equations; 
desired asset holdings of each type depend on ex- 
pected relative returns. There are sets of equa- 
tions explaining desired or expected corporate 
asset positions, desired corporate liabilities, bank- 
ing system liabilities, bank assets, and price for- 
mation. Prices were explained in the model by the 
discrepancy between supply and demand for 
liquid assets, with lags.’ 

Some of the conclusions of the first stabilization 
model studies were as follows [6]: 

1. A study of disaggregated flows of savings is 
required for a proper feasibility test of the annual 
growth and investment targets, The real demand 
for liquid assets, plus banks’ retained earnings and 
government loans, impose a ceiling on banks’ 
portfolio investment if inflation is to be main- 
tained within the desired limits. 


* This hypothesis, derived from an explanation of 
the public's desired portfolio structure, was first ap- 
plied to Korea by John Gurley, Hugh Patrick, and 
E. S. Shaw [4]. 
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2. The excess of money supply over real de- 
mand for money, current and lagged, appears to 
provide an explanation of changes in the general 
price level. In contrast to the situation in more 
developed countries, the real demand for money 
in Korea is fairly unstable over time. 

3. Price expectations influence inflation; the 
substitution between money and short-term 
savings deposits is significant empirically, and 
ignoring this effect overstates the real demand 
for money, and thus understates the inflationary 
pressures, when savings deposits are growing 
rapidly. 

4, Lagged supply of and demand for money, 
lagged by at least six months, is more significant 
than current values in determining current rates 
of price increases. 

One by-product of these discussions was a 
change in the official definition of the money sup- 
ply, an indicator closely watched by guardians 
of the price level. Late in 1967, the definition was 
expanded to embrace short-term time deposits. 

As with the other planning exercises, the stabil- 
ization model required development of new data. 
The Bank of Korea had published annual flow-of- 
funds tables since 1963. To estimate the equa- 
tions, it was necessary to develop a longer time 
series; with previously unpublished data, the 
Bank of Korea was able to construct additional 
flow-of-funds tables for 1958-62. 

The financial model projections were continued 
for the 1969 ORB but dropped for the 1970 ORB 
as attention shifted to preparations for the Third 
Plan. In a longer-run perspective, the main con- 
tribution of these exercises probably has been 
the fostering of a sharpened awareness of financial 
constraints. Future work along these lines prob- 
ably will employ a quarterly econometric model. 
The Bank of Korea recently has developed quar- 


terly estimates of national accounts in response to 


the need for better tools for short-run policies. 
Perhaps as an acknowledgement of the growing 
public concern over disparities in regional rates 
of industrialization, the Second Plan also called 
for the formulation of regional development plans. 
After the Plan was issued, the Economic Plan- 
ning Board proceeded to draft a lengthy preamble 
to regional planning which set out administrative 
measures and research projects necessary to com- 
plete meaningful and coordinated regional plans 
for inclusion in the Third Plan [5]. Research pro- 
jects on interregional input-output tables, interre- 
gional transportation costs, and interregional 
flows of funds were financed by the Economic 
‘Planning Board and the Ministry of National 
Construction. The Bank of Korea again contrib- 


uted by issuing regional national accounts esti- 
mates beginning from 1965. 

The first concrete accomplishment of the inter- 
ministerial regional planning effort was the defini- 
tion of regional boundaries for planning purposes 
—a task which consumed more than a year. The 
ultimate geographical partition was similar to 
the French planning partition in the sense that 
regions were defined at different levels of aggrega- 
tion: at one level, four supraprovincial regions 
were defined; at another level, the nine provinces 
serve as a set of regions; and at yet another level, 
there are seventeen regions. 

Due to the complexity of the regional planning 
problem, foreign assistance on a larger scale has 
been requested. A United Nations Special Fund 
team has been engaged by the Ministry of Na- 
tional Construction to help draft the various 
facets of regional plans. The regional input-output 
tables are being used in a regional investment 
allocation model, 

At this point, the regional planning still is in 
an embryonic stage, but it may be said that in- 
stitutional arrangements are more critical to a 
successful regional planning effort than to other 
forms of planning, simply because so many dif- 
ferent public agencies and private groups are 
affected. 

A subsidiary element of the Plan strategy was 
more.efficient allocation of foreign resources via 
trade policies. As a result of the availability of the 
input-output tables, the Ministry of Finance was 
able to authorize a study for the measurement of 
effective rates of protection at the 270-sector level 
of disaggregation, in preparation for the tariff 
revision late in 1967.19 

The I-0 tables also were employed in a study 
of the construction industry authorized by the 
Economic Planning Board after publication of the 
Plan, in light of the 25 percent annual expansion 
rate being maintained by that industry. They 
were used again in the aforementioned integer 
programming study of the petrochemicals and 
iron and steel industries.“ 

Some sectoral manpower requirements had 
been projected with the Second Plan’s input- 
output model, but generally employment was 
neglected in the various planning studies, partly 


1 Korean Development Association [9]. Professor 
Ronald McKinnon, of Stanford, and Dr. William 
Rapp, then of AID, developed the basic procedures for 
this exercise. 

11 The input-output tables are regarded aa more re- 
Hable than the national accounts in Korea. The 1963 
tables were used to revise the national accounts ex- 
tensively. The tables also were tested for projection ac- 
curacy before their nge in the Second Plan [2]. 
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because the available estimates of employment 
levels were so poor and partly because the plan- 
ners felt that labor would not be a constraint to 
growth during the Second Plan period. The latter 
assumption is being revised, particularly with 
respect to skilled labor, and employment studies 
will play a more significant role in the formulation 
of the Third Plan. 


V. Concluding Remarks 


Consistency, not optimality, has been the 
theme of the analytic work. This cautious ap- 
proach means that planners were unprepared for 
some of the problems of rapid growth. Exports are 
a case in point. 

Estimates of future export levels, viewed as 
projections by foreign planning advisers, were 
adopted as targets by the growth-conscious Ko- 
rean officials. There is little doubt that Koreans 
have been willing to make some sacrifices in static 
allocative efficiency to achieve the dynamic stim- 
ulus provided by exports. To insure that the ex- 
port targets, which have been more than doubled 
since the Second Plan was published, are met or 
exceeded, sectoral targets are further subdivided 
into industry targets, and in some cases into firm 
targets. A variety of incentives is offered to 
exporters, the principal ones being low interest 
rates on bank loans and exemption of duties on 
imports for reexport. A state trade promotion 
corporation has played an active role in securing 
foreign markets. 

Given the Second Plan’s concern with consis- 
tency——were reasonable growth rates indeed 
possible?—the possibility of significant inefh- 
clencies in the export promotion measures was not 
seriously considered. However, the consequences 
of subsidized exports are beginning to appear; for 
example, the import content of export goods ap- 
pears to be increasing, and some firms have raised 
prices on their domestic sales in order to offset the 
export losses. 

Clearly, one of the major tasks of the Third 
Plan will be an assessment of the trade-off be- 
tween the benefits of higher export growth and the 
costs in allocative inefficiencies. 

At this point, a reevaluation of the planning 
process is under way as a prelude to the Third 
Plan work. The energy and command of the 
Second Plan effort has gradually been dissipated 
as the original Plan targets went through succes- 
sive revisions. As the Plan expanded into reality 
through the annual ORB’s, the focus became more 
selective. The exigencies of the budgeting process 
reasserted themselves. 

With the Third Plan formulation, a reevalua- 


tion and renewal of administrative momentum 
will occur. Due to the extensive experimentation 
of the Second Plan process, the approach to plan- 
ning will be vastly different than it was five years 
earlier. 

Perhaps the most Important overall change is 
that quantitative tools are taken for granted, and 
they will be used in more refined ways, with more 
emphasis on methods of Plan implementation. 
There now is a stronger regional flavor to planning 
and more awareness of financial constraints. The 
push for basic industrialization is succeeding, and 
more attention will be devoted to technologically 
more sophisticated industries such as capital 
goods. Labor productivity and comparative ad- 
vantage studies are being stressed. 

There is a growing realization that growth is 
not sufficient as a social goal—that income distri- 
bution and social welfare issues must be con- 
fronted explicitly. But it must be acknowledged 
that the country’s capability to resolve problems 
of a distributional nature is vastly enhanced be- 
cause of the success of the growth strategy over 
several years. Growth per se or even higher living 
standards for all the people has not been the sole 
motivation for planning in Korea. For the plan- 
ners in this non-Western, nonaffluent society, the 
vision of their world in 1981 is as follows: “For a 
typical family of five people, per family income 
will be 300,000 won per year, and thus will not 
only satisfy the basic necessities of life but will 
afford some margin for creativity and self-reflec- 
tion in personal life” [12, p. 10]. 
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QUANTIZED PREFERENCES AND PLANNING BY PRIORITIES 


By THOMAS VIETORISZ 
New School for Social Research 


The objective of this paper is to explore the 
logic of project planning by priorities and to re- 
late these to planners’ preferences, Priorities, in 
the simplest case, are derived independently of 
resource-allocation considerations and override 


payoffs defined in terms of resources. The assump- ` 


tion of complete independence is later relaxed, 
and a mixed system making use of both priorities 
and material payoffs is sketched out. 

The priority-based approach was suggested by 
problems of planning for the engineering indus- 
tries in developing countries? and problems of 
defining an investment program for urban ghettos 
such as Harlem.” In both cases, in spite of the 
obvious relevance of resource allocation, a num- 
ber of overriding pragmatic considerations could 
not be fitted into the format of conventional 
mathematical programming models. In the engi- 
neering industries, the role of a project as a poten- 
tial focus for skill training and technological 
change, and in ghetto development, key payoffs 
in terms of community morale and political 
power, remained unquantifiable in terms of 
resources. 

When such considerations dominate a decision 
problem, one might wish to turn to utility analy- 
sis, Yet no way exists for empirically ascertaining 
planners’ (or consumers’) utility functions. The 
method of revealed preferences is a mental ex- 
periment; the few authors who have tried to relate 
planners’ preferences to quantitative models? have 


1 T. Vietoriez, The Planning of Production and Ex- 
ports in the Metalworking Industries, UNIDO, Vienna, 
ID/WG.10/1, 1969; and The Engineering Industries 
(forthcoming UNIDO monograph). 

1 T. Vietoriaz and B. Harrison, The Economic Devel- 
opment of Harlem (Praeger, in press). 

? J, Tinbergen in Economic Policy: Principles and 
Design (4th rev. printing, 1967) gives an aggregate 
model involving the tradeoff between employment and 
the balance-of-payments deficit, optimized by reference 
to hypothetical “indifference curves of a social welfare 
function.” (Pp. 11, 101.) A. Theil, in Economic Forecasts 
and Policy (rev. ed., 1961) takes off from the same 
model to probe the analogy between planners’ and con- 
gumers’ preferences, then goes on to analyze in more 
detail the course of the model’s Indifference curves (pp. 
374-79, 409). Chenery and Bruno, in “Development 
Alternatives in an Open Economy,” Econ. J., Mar., 
1962, implement the trade-off curve empirically for 
Israel, and follow up by a very reserved qualitative dis- 
cussion of the probable properties of the indifference 
curves of a hypothetical social welfare function (pp. 
99-101). 
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merely dealt with curvatures of indifference 
curves; while the literature on intertemporal 
consumption-investment decisions relies on a 
hypothetical discount rate as a proxy for time 
preference. Although in Eastern European dis- 
cussions of mathematical planning models* we 
find concern for what ought to be maximized, this 
concern, expressed in policy debates, has not been 
translated into new methods for including un- 
quantifiable and extra-economic considerations in 
quantitative programming models. 

Yet in a planning context, priorities suggest 
themselves as a well-tested means of expressing 
preferences that result from many imponderables. 
Priority orderings of major developmental al- 
ternatives were a prominent feature of planning 
in the U.S.S.R. since the first five-year plan, and 
production targets for selected industrial branches 
and key products, referred to as “leading links,” 
have at times received overriding priority.’ The 
priority-based allocation of three key metals— 
steel, copper, and aluminum—was also hit upon 
after some false starts as the successful organizing 
principle of U. S. wartime planning.’ Priority 
orderings, as their past use in planning demon- 
strates, are operationally ascertainable—probably 
because, unlike indifference curves or surfaces, 
they are one-dimensional. In the sequel, planners’ 
indifference curves defined in terms of resource 
flows will be constructed from two classes of 
simpler underlying information: the same plan- 
ners’ project priorities—which will be regarded as 
ascertainable and will not be further analyzed— 
and the resource inputs of alternative project 
variants. 


Decision Modules and Project Variants 


The operational use of priorities presupposes 
that the decision process be quantized; i.e., that 
it be undertaken in discrete units of finite (not 
infinitesimal) magnitude, capable of being num- 
bered by a finite sequence of integers under a 


4 For reference to this literature, see UNESCO Inter- 
national Bibliography on Economics (Annual). 

t See UN, Economic Comission for Europe, Economic 
Planning in Europe, Part 2 of Economic Survey of 
Europe in 1962, Chap. II, pp. 15-16. 

§See D. Novick, M. Anshen, and W. C. Trmippner, 
War Time Production Controls (New York, 1949); and 
T. Scitovaky, E. Shaw, and L. Tarshis, Mobilising Re- 
sources for War (New York, 1951). 
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` given priority ordering.” This creates no difficul- 
ties for planning decisions, since the most con- 


venient unit of project planning isin any case the ~ 


complex of interrelated activities. Treating 
linked® activities as a group reduces the informa- 
tion needs of describing the structure of produc- 
tion and internalizes external economies and 
diseconomies,*® including those that result from 
nonconvexities (indivisibilities, economies of 
scale).2° A development plan is thus best con- 
structed of activity groups (complexes) used as 
building blocks or modules. Each module is either 
included in a program or not; it cannot be used at 
half-scale or at other partial scales. This is the 
sense in which the decision-making process is said 
to be quantized. From this point on, the term 
“development project” will designate such ac- 
tivity complexes or modules. 


In order to relate the quantized decision process . 


to resource allocation models, it will be assumed 
that each project (complex, module) exists in 
several secondary variants that differ among 
themselves in regard to the intensity of capital, 
labor, or raw material use, the degree of mechani- 
zation or automation or other resource-bound 
characteristics, Ordinary resource allocation mod- 
els choose among alternative projects and their 


alternative secondary variants at the same time, | 


in such a way as to make the most efficient use of 
scarce resources. Just one major modification will 
be introduced into this scheme. A rank, designat- 
ing the relative priority of the project, will be 
associated with each project, the rank being iden- 
tical for all secondary variants. It is assumed that 
projects will be implemented in rank order, regard- 
less of considerations of resource allocation. These 
considerations will be allowed to guide only the 
selection of secondary variants. If the range of 
such variants is broad, however, this still leaves 
much discretion for the efficient construction of 
development programs. Unless the choice of 
secondary variants of high-priority projects is 
efficient, an excessive amount of resources will be 
preempted and lower priority projects will either 
not be implemented or will be implemented only 


T The logic of one-dimensional priority orderings 
might be capable of generalization to a sequence of dis- 
crete units whose aize, in the limit, approaches zero. 

è Forward and backward linkages have been defined 
and extensively discussed by A. O. Hirschman in The 
Strategy of Economic Development (New Haven, 1958), 
Chaps. 6-8. 

*See T. Seltovaky, “Two Concepts of External 
Economies,” J.P.E., Apr., 1954. 

10 See T. Vietoriaz, “Decentralization and Project 
Evaluation in the Presence of External Economies and 
Dieeconomies,” Industrialisation and. Productivity, 
Bulletin 12, pp. 25-58, UN (New York, 1968). 


with delay as additional resources become avail- 
able in the course of time. 


Graphical Analysis 


Figure 1 represents the essential features of this 
problem, The coordinate axes measure the inputs 
of two material resources, fı and fe. Variants 14 
and 1B of project 1 (of highest priority) are shown 
by vectors OP and OQ in Figure 1a. For exposi- 
tional convenience the variants of each project are 
shown as the convex hull of two vectors, to be 
referred to as “extreme” variants. While it is 
postulated that the project must be executed as a 
whole, the extreme variants may be averaged to 
create new variants. 

The joint resource requirements of two projects 
executed in rank order can be derived, as in 
Figure 1a, by fitting the tail of each vector repre- 
senting an extreme variant of project 2 (2A or 2B) 
to the tip of a vector representing an extreme 
variant of project 1 (1A or 1B), The four possible 
combinations define the convex hull RSTU of all 
feasible combinations of variants of the two 
projects. Yet only points along the line RST are 
efficient, since other points in RSTU are domi- 
nated by some point in RST in terms of resource 
use. For adding the resource requirements of 
project 3 it is thus sufficient to start with RST, 
and so on for projects of progressively lower pri- 
ority. The locus of efficient points representing the 
alternative resource requirements of the first n 
projects will be termed the nth indifference curve 
associated with the exogenously given priority 
ordering. 

An objective function may be defined as z 
= tfi-+-Wafe, where wh, w are factor prices and z 
is interpreted as total factor cost. The minimiza- 
tion of g for the first n projects can then be repre- 
sented by the corner tangency between the nth 
indifference curve and a line having the slope 
(—we/w,). For n=5, the corner tangency occurs 
at X in Figure 16. Point X represents the summa- 
tion of project variants 1B, 2B, 3A, 4B, and 5B. 
The entire indifference curve can be traced out by 
parametrically varying (~ws/t). 

_ By the commutative and associative laws of 
vector addition, the derivation of a given indiffer- 
ence curve is not dependent on adding up the 
project vectors in rank order; the order of addi- 
tion is arbitrary. The essential properties of a 
priority ordering are therefore not contained in 
any single indifference curve, but only in the full 
sequence of these curves. This is seen in the con- 
verse of the above minimization problem where 
the task is-to maximize the rank » of the indiffer- 
ence curve that can be reached subject to a pre- 
scribed budget constraint # In passing from an 
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indifference curve n to the next one, n-+1, it is 
specifically the next project down the priority list 
that is to be added on. 

As n increases only in integer increments, the 
maximization of n may leave part of the available 
resources unutilized, as when 2 is set slightly lower 
than the value corresponding to point X (see 
Figure 1), The maximal value of # then drops 
from 5 to 4. 

The preference maps derived from priorities 
possess all the properties of ordinal utility func- 
tions except that they increase by discrete incre- 
ments rather than continuously. Indifference 
curves are associated with ordered project sets 
whose utility increases as they include additional 


projects further down the priority list. Resource 
inputs are thus valued not for themselves, but for 
what they contribute to the intermediate entities 
represented by the project sets. The derivation of 
these intermediate entities by linear transforma- 
tions of resource inputs parallels Lancaster’s 
derivation of “abstract qualities” which play an 
analogous intermediate role in his revision of 
consumer demand theory." Where, however, 
Lancaster postulates an exogenous indifference 
map defined on “abstract qualities,” the present 
approach starts with the simpler postulate of a 
one-dimensional priority ordering of the inter- 


n Kelvin Lancaster, “A New Approach to Consumer 
Theory,” J.P.E, Apr., 1966, pp. 132-57, 
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mediate entities (the project sets) and proceeds to 
construct from these a preference ordering on the 
original resource input combinations, 
A Dynamic Extension 

So far the model has been entirely static; yet 
priorities, by their very nature, involve the pas- 
sage of time. Assume that the exogenous supply of 
factors fı and f: expands over three time periods 
as indicated by points Fy, Fyr, and Fry in Figure 
1b. Note that a program constructed by optimiz- 
ing over a long time horizon differs from one that 
evolves by a series of short-term optimizations, 
Thus the maximization of n, the number of proj- 
ects implemented, over a three-year period leads 


to point F; while the maximization of the number 
of projects implemented in each time period, re- 
gardless of later consequences, leads to an evolu- 
tion over the path O-U-V-W and attains only 
indifference level 4 over three periods rather than 
5, as at Y. An inspection of Figure 10 will disclose 
that the implementation of project 5 in period III, 
under a long-horizon optimization, is made pos- 
sible by a one-period postponement of the imple- 
mentation of project 2. 


Programming Formulation and 
Senstiinty Analysts 
The formulation of the problem by means of a 
mathematical programming model involves the 


PROGRAMMING MODELS OF NATIONAL ECONOMIES 69 


maximization of the number of projects to be 
implemented, in priority sequence, subject to 
resource and/or budget constraints. While the 
sequencing constraints involve integer variables, 
the resulting integer programming problem can 
best be solved by restating it as a chain of linear 
programming problems in which the scale of the 
first n projects is set to unity, with n treated as a 
parameter that can assume values from 1 to N, 
the number of projects. This reformulation has 
the additional advantage that it yields shadow 
prices that can be readily interpreted. 

In setting the first n project scales to unity, 
these scales are defined as the sums of the scales of 
the secondary variants of each project. The scale 
of the (#-+1)-th project is treated continuously 
and maximized, while the scales of lower-priority 
projects are set to zero. Trial and error readily 
establishes the correct value of n. If chosen too 
high, no feasible solution will exist; if too small, 
the scale of the (#+1)-th project will exceed 
unity, contrary to assumption. 

The Resource Cost of a Project Priority. When 
the scale of a high-priority project is forced to 
unity, the corresponding constraint has a shadow 
price that can be interpreted as a subsidy to the 
project, enabling it to break even at the resource 
prices of the optimal solution. The numerical 
value of the subsidy indicates by how much the 
scale of the (#-+-1)-th project could be expanded 
if project ¢ could be dropped in priority at least to 
rank n-+2. 

It may happen that a subsidy turns out to be 
negative; it can then be interpreted as a rent. 
This will occur when a project produces some 
scarce intermediate resource whose value exceeds 
the valuation of the input resources used up. The 
optimization will then attempt to raise the scale 
of this project above unity and will be restricted 
from so doing. This constraint produces a rent. 

The Resource Cost of the Entire Priority Se- 
quence. If the exogenous resource availabilities are 
expanded parametrically, e.g., following a time 
function of cumulative resource supply, then— 
using the above method—the cost of the first 
project can be expressed in terms of the second, 
the cost of the first and second in terms of the 
third, etc., by computing the respective project 
subsidies. Therefore, the implications of a given 
priority ordering can be made fully explicit: it 
can be shown what will be the consequences of 
assigning high priorities to certain projects, in 
terms of the implementation of projects of lower 
priority. This opens the door to an after-the-fact, 
iterative revision of initially assigned priorities by 
policy-makers, based upon the sensitivity of an 


entire development program (consisting of a se- 
quence of projects) to the priority ordering of 
projects within the sequence. 

Alternative Formulation. Instead of maximizing 
the scale of the (#+-1)-th project, each project 
(and variant) can be given a payoff in terms of 
material resources, and the total payoff can then 
be maximized. As before, the scale of the first » 
projects is set to unity. The choice of secondary 
project variants will now depend on the exogenous 
payoff coefficients. Project subsidies are inter- 
preted as the increase of overall payoff obtained 
when project + is dropped at least to rank 2+2. 
Under this formulation, a priority can be replaced 
by an equivalent subsidy that will ensure that a 
project ¢ is included in the set of the first # proj- 
ects even if it appears unattractive in terms of 
material resource payoffs alone. 

A Mixed System of Prtortties and Resource 
Payoffs. The initial assumption that priorities 
override all resource-allocation considerations can 
now be relaxed. The computation of subsidies that 
are equivalent to the imposed priority reduces 
priorities and resource-based payoffs to a common 
denominator. This permits the definition of a 
mixed system in which the subsidies are subjected 
to constraints; for example, not to exceed 50 per- 
cent of the resource payoff coefficient. Since such 
constraints are formally part of the dual of the 
linear programming problem, they will have the 
effect of introducing a new primal activity which 
in turn introduces, at a specific cost level, a 
dummy replacement for the prescribed unit proj- 
ect scale. The effect is to create a feasible solution 
even though the project whose subsidy becomes 
excessive is dropped. 


Conclusion 


This paper indicates only summarily the poten- 
tialities of the proposed approach. The principal 
claim made on its behalf is that priority rankings 
are empirically ascertainable and that the result- 
ing quantized preference maps can therefore be 
regarded as practically usable planning tools. 
They should be particularly useful in planning- 
programming-budgeting (PPB) tasks. 

The approach, moreover, can be extended to 
other decision problems insofar as these are 
either naturally quantized or amenable to an 
approximation in these terms. Such an extension 
should open the way to empirical work in con- 
sumer demand theory, especially in the field of 
expenditures on durables and major services; and 
in the behavioral theory of the firm, especially in 
regard to expansion, diversification, and merger 
decisions. 
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A DYNAMIC FIVE-SECTOR MODEL FOR TURKEY, 1967-82* 


By CHARLES R. BLITZER, HIKMET ÇETIN, and ALAN S. MANNE 
Stanford University 


I. Introduction 


This paper reports upon a dynamic extension of 
the macromodel originally constructed as a con- 
sistency check upon the Second Five-Year Plan of 
Turkey. We address ourselves to plan formulation 
—a task that is comparatively free of ideological 
elements. We do not attempt a diagnosis of the 
existing structure of the Turkish economy, nor do 
we spell out the policy instruments (e.g., market 
incentives versus centralized controls) needed in 
order to steer the economy along the planned 
future trajectories. 

Given the information base accumulated for 
the original consistency model, the dynamic 
extension turned out to be comparatively easy. 
No new data were collected, and only minor modi- 
fications were made in the technological norms. 
No more than a few man-months were needed in 
order to convert the original five-sector inter- 
industry system into a dynamic one—a model 
which could in turn be used to identify the areas 
where it would be fruitful to disaggregate further 
and to accumulate additional data. The ‘ease of 
conversion is at least partially attributable to the 
formulation in terms of a “gradualist’’ consump- 
tion path. The gradualist path—together with 
certain additional hypotheses—permits us to 
adopt a short planning horizon for numerical 
computations (fifteen years), and yet to assert 
that the given plan would be not only feasible but 
also optimal if the planning horizon were extended 
over the infinite future. Aside from the objective 
function and terminal conditions, this model 
closely resembles those of Chakravarty and 
Lefeber (1965), Chenery and MacEwan (1966) 
and Eckaus and Parikh (1968)—focusing on a 
labor-surplus economy, one that is currently a 
recipient of net foreign aid, and one that must 


plan for trade-balance-improving activities so as 


to increase its future political independence. 
As in the original consistency model, the 
following five-sector interindustry classification is 


* Research supported in part by Ford Foundation 
International Studies grant to Stanford University and 
in part by U..S. Agency for International Development. 
The specific facts, methods of analysis, and conclusions 
are the sole responsibilty of the individual authors. We 
are indebted to Kenneth Kauffman for helpful com- 
ments on earlier drafts. A more detailed veraion of this 
paper ls available upon request to the authors. 
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employed here: (1) agriculture, (2) mining, (3) 
manufacturing, (4) construction, (5) services. 

Our model covers a span of fifteen years, termi- 
nating in 1982 (the currently planned date for 
Turkey’s entrance into full membership in the 
European Common Market). Sectoral balances 
are computed for the following representative 
periods—each a single year in length—and each 
spaced at intervals of 2.5 years: 


Representative Year Time Period Index t 
1967 0 

1969-70 (average) 1 

1972 2 

1974-75 (average) 3 

1977 4 

1979-80 (average) 5 

1982 6 


Il. The Maximand-Gradualist 
Consumption Paths 


By restricting consumption paths to those of a 

gradualist pattern, we obtain a multisector formu- 
lation that is numerically computable and yet 
which retains something of the spirit of the 
Ramsey (1928) optimal savings model. The inter- 
temporal choice is posed as one between consump- 
tion increases in the near future versus those in 
the distant future. Unlike the Ramsey formula- 
tion, it is required that all admissible consumption 
paths branch off from the known initial value Cy. 
Moreover, asymptotically over time, it is required 
that consumption grow at the rate g. In general, 
the higher the value taken for the subjective 
policy parameter g, the more investment-oriented 
becomes the optimal development plan, and the 
lower the near-term rate of growth of consump- 
tion. 
' Let C, denote aggregate consumption expendi- 
tures at date ł. The quantity Co is a datum, the 
rate of actual consumption during the base year 
1967. For subsequent years, the quantity C; is 
evaluated simultaneously with the other un- 
knowns of the programming model. Letting g 
denote the asymptotic growth rate (a subjective 
policy parameter), and letting D denote the initial 
consumption increment (a linear programming 
unknown), the formal definition of a gradualist 
path is as follows: 


i 1 ta 
(1) Cy=CotD [| , =0,1,2,+++, +) 
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It follows that: 
D = Cy — Co, 
d 
ü a Cut — <] 
: aama ha Ci ` 


With g>D/Co>0, note that (Cu1—C,)/C: (the 
percentage rate of growth of consumption) rises 
smoothly over time, asymptotically approaching 
g. The linear programming maximand is taken to 
be D=C,—Co. Since the consumption increments 
in all other time periods are proportional to D, it 
follows that consumption is being maximized at 
all points of time—subject to the restriction im- 
posed by equation (1) and to the fixed values 
assigned to Cy and g. For our basic numerical 
calculations, we have set g=8 percent, a quantity 
slightly higher than the 7 percent annual GNP 
growth rate target adopted officially for the 
Second Five-Year Plan. 

The intertemporal trade-off is summarized in 
terms of the two parameters g and D. The higher 
the value of g, the lower that of D. Caution: It 
cannot be expected that two such parameters will 
be sufficient to characterize the development 
paths of all economies. All that is being proposed 
is an approximation that may prove useful during 
a labor-surplus development phase. For a mature 
economy, a more acceptable idealization would be 
that the asymptotic rate is governed by the 
growth of the labor force as measured in Harrod- 
neutral efficiency units. See, e.g., Solow, Tobin, 
Von Weiziicker, and Yaari (1966). 


WI. Addttional Basic Assumptions 


For want of a detailed analysis of Turkey’s 
agricultural sector, the output of that sector is 
assumed to grow at a fixed exogenous rate, 4.26 
percent per annum. The flow of interindustry 
deliveries on current and capital account is as- 
sumed to be one directional—from the other 
sectors into agriculture. In this way, we allow for 
an acceleration in deliveries of nontraditional 
inputs (e.g., fertilizers and tractors) into agricul- 
ture—without supposing that agricultural inputs 
into industry (e.g., raw cotton) will grow as 
rapidly as manufacturing output itself. 

For consistency with the assumption with 
respect to agriculture, the quantity C; is defined 
as aggregate nonagricultural consumption expen- 
ditures during year #. Increments in nonagricul- 
tural consumption are to be delivered from the 
nonagricultural sectors in predetermined propor- 
tions: 1 percent from mining, 49 percent from 
manufacturing, and 50 percent from services. The 
asymptotic growth rate, together with the pre- 


determined proportions for consumption incre- 
ments, determines the parameters dy, the incre- 
ment in consumption demand for item 7 between 
period 0 and é, per unit of the maximand D. 

As of the base year (1967), the bulk of Turkey’s 
merchandise exports orlginated in the agriculture 
and mining sectors. Export earnings from these 
traditional items, together with invisibles, are 
projected exogenously throughout our planning 
horizon, 

In 1967, virtually all of Turkey’s merchandise 
imports consisted of manufactured products 
(sector 3). This is the sector in which there ap- 
pears to be maximum scope for both import sub- 
stitution and export promotion. Our investment 
planning model derives the requirements for 
trade-balance-improving activities by treating as 
an endogenous unknown Fy, the imports less 
exports of manufactures during period ¢. 

Re initial conditions: For the base year 1967, it 
is assumed that all quantities (output, inter- 
industry demands, consumption, etc.) are known 
except for the sectoral distribution of investment 
outlays. Subject only to the constraint that aggre- 
gate investment not exceed the known value of 
17.58 billion TL during 1967 (period 0), we have 
supposed that the distribution by sector of desti- 
nation is completely flexible. With this formula- 
tion, we err on the side of flexibility in the sectoral 
distribution of the initial increments in output. 

Re terminal conditions: For the terminal year 
1982 (period 6), it is supposed that the new 
capacity created will be in “turnpike” propor- 
tions, permitting subsequent investment growth 
to be maintained at the annual geometric rate 
e{==8.0 percent for our basic case) in all sectors 
over the indefinite future. Although our formula- 
tion implies that asymptotically all sectoral 
capacities will grow at the identical rate g, it does 
not imply identical output growth in all sectors 
during the immediate post-terminal years. 


IV. Algebraic Formulation 


In this linear programming model, nonnegative 
values are to be assigned to 91 unknowns, defined 
as follows: 


Definiti ised of 
D= increase in nonagricultural consump- 
tion between period 0 and period 1 
= maximand 1 
Xj:™ output increment in sector f between 
initial year and period ¢ 30 


G=1,- wo , 5) (fe 1, - s , 6) 
Aj= annual increment in capacity of sec- 
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torj during 2.5 years centered around 
period 3 35 
(j=l, , 5; t0, leeg 6) 

Fum annual imports less exports of manu- 
factures during period ¢ 6 
(@=1,-+- , 6) 

Iy=annual gross investment during 
period ¢ 7 
@=0, 1,---+ , 6) 

S:=annual domestic savings during 


(te 1, ree 6) 

F,~annual foreign loan inflow during 
period f 6 
(Gal, aces. | 6) 


91 


There are 91 equality and inequality con- 
straints: 


Identification Purpose Number of 
of Constraint Constraints 
A material balances 30 
B capacity constraints 30 

C terminal constraints on invest- 

ment 5- 
D definition of gross investment 7 
E relation between domestic 


savings, investment, and 
foreign loans 
foreign exchange balance 
upper bound on foreign loans 


M 
Ejaan 


Since most of these 91 constraints are of a 
conventional nature, we provide details only with 
respect to (C), the terminal constraints on invest- 
ment. These refer to the change in the material 
balance constraints between period 6 and 7. Let 
ai denote the current account input (if negative) 
or output (if positive) from sector 4 associated 
with a one unit gross output increase in sector f. 
Let bz denote the capital input requirement from 
sector 4 associated with a one unit increase in the 
gross annual output capacity of sector j. Then: 


tion and exogenous investment grow at the an- 
nual rate g, the terminal investment constraints 
(C), together with the primal solution (2) and (3), 
ensure that all material balance and capacity 
constraints will be satisfied over the infinite future 
following period 6. 

Proof: For a period #>6, multiply constraint 
(C) for item ¢ by (1-+-g)?4-, and add to the 
corresponding material balance constraint (A) for 
item 4, period 6. That the capacity constraints are 
also satisfied over an infinite horizon follows di- 
rectly from (3) and the fact that constraints (B) 
are satisfied for period 6. This concludes the proof 
of primal feasibility for an infinite time horizon. 

Note that this proof does not imply that the 
particular solution is optimal. For a statement of 
sufficient conditions to ensure optimality over an 
infinite planning horizon, see Hopkins (1969) and 
Manne (1970). These proofs hinge upon certain 
additional hypotheses concerning the optimal 
solution during the terminal periods of the finite 
horizon planning model: positive output and 
investment levels in all sectors, no slack capaci- 
ties, and no excess production. Fortunately, these 
additional hypotheses are satisfied by the solu- 
tions recorded here, and so these solutions have 
the property of infinite horizon optimality. 


V. Numerical Data 


The numerical data were drawn from the latest 
available work sheets at the Turkish State Plan- 
ning Organization and supplemented by our own 
informal estimates. Further work is needed to im- 
prove the reliability of these estimates. 


VI. Numerical Results 


Our five-sector model assumes that the growth 
of the Turkish economy will not be constrained by 
the growth of the labor force nor by labor produc- 
tivity. Rather, we focus upon foreign exchange 
and capital accumulation constraints—as ex- 


5 exogenous consumption 
>. [2.505 — (1 + 83 — 1)by lass & (Ga — dx) D+ i a ] 
© pan demand, period 7 
Pia iia re bee | exogenous | Gag 5) 
demand, period 6 demand, period 7 demand, period 6 i ae 


For t=6, 7,» ++, +, let: 


(2) Azer = (1 + g) Aye, 
and 
(3) X. Jei ™ 2.54f + Xx. ji 


If we suppose that the increments in consump- 


pressed in terms of two macroeconomic param- 
eters: the asymptotic growth rate g, and the upper 
bound on foreign loan inflows. For the basic 
numerical results (Table 1), it is supposed that 
g=8 percent; that the limit on foreign loans will 
be 2.0 billion TL during periods 1, 2, and 3; that 
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TABLE 1 
(Units: TL Billions, 1965 Prices) 


g= asymptotic growth rate of C=8% 


Year ? 1967 
0 





1. output of agriculture............. 38.80 
2. output of mining ........... pee 220 
3. output of manufacturing.......... 48.67 
4. output of construction............ 8.62 
5. output of services. ............ aa. 93.53 | 


Yx, imports less exports of manu- 


. Investment in agriculture......... 
. investment in mining....,........ 
. investment in manufacturing 
. investment in construction........ 
. Investment in services............ 
Exogenous investment............., 


Crt He Go ND bok 


S, Domestic savings............000, 
TC, Total consumption............45 


GNP STOO aE EN 


Agricultural consumption............ 
Ca nonagricultural consumption...... 


%/year growth of J...........2005. 
%/year growth of C................ 
% /year growth of TC...........005. 
%/year growth of GVNP............. 


Propensity to save (average for year 0; 
marginal thereafter).............. 193 
Incremental capital-output ratio...... 


this limit will diminish to 1.0 billion during period 
4; and that self-reliance will commence at period 
5 and continue thereafter. Subject to the grad- 


ualist path restriction, consumption is to be max- ` 


imized at all points of time 

From Table 1, it can be seen that these macro- 
economic parameters imply growth rates slightly 
below those of the officially stated targets for the 
Second Five-Year Plan: 7 percent for GNP and 
12 percent for manufacturing output. A closer 
approximation to the second plan targets is ob- 
tained if the value of g is raised to 10 percent. 
Along with this increase in g, there is a corre- 
sponding increase in requirements for fiscal sus- 
terity—-as measured by the marginal propensity 





to save. Figure 1 provides a visual comparison 
of the trade-off between consumption Increases in 
the near versus distant future. With g=10 percent 
rather than 8 percent, there would be a compara- 
tively minor difference during the first three time 
periods. By period 4 (1977), however, the more 
austere policy would begin to yield additional 
consumption, and would provide an increasing 
advantage thereafter. 

In another experiment, we left the asymptotic 
growth rate at 8 percent, and explored the impli- 
cations of a substantial reduction in reliance upon 
foreign loans. The direct economic consequences 
of this move toward political independence were 
clear—a lowering of consumption targets during 
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the Second Plan, an increase in the marginal 
savings ratio, and hence an increase in domestic 
austerity. Perhaps less obvious was the indirect 
effect-—~an increase in the Second Plan targets for 
manufacturing output; i.e., an increase in the 
requirements for trade-balance-improving activi- 
ties. 

Given a focus upon physical capital formation 
(ignoring labor constraints, education, nutrition, 
and human capital formation), it should come as 
no surprise that the marginal productivity of 
capital is of the same order of magnitude as the 
economy-wide output-capital ratio, 30 percent 


per year. This is a point that has previously been 
emphasized by Harberger (1967, pp. 141-42) in 
his critique of project evaluation based upon a 
zero shadow price for labor. It is for this reason 
that we have performed alternative computations 
in which a portion of consumption demands is 
taken to be induced by factor payments. These 
computations lead to the suspicion that Table 1 
overstates the productivity of physical capital 
and foreign loans. Moreover, the alternative 
shadow prices appear to provide more credible 
guidance for decentralized project evaluation. 


AN EMPIRICAL TEST OF INTERREGIONAL INPUT-OUTPUT MODELS: 
ESTIMATION OF 1963 JAPANESE PRODUCTION* 


By KAREN R. POLENSKE 
Harvard University 


As an economy develops, products sold in one 
region often are produced in another region of the 
country. This is one form of regional interde- 
pendence that can be analyzed within the frame- 
work of a spatially differentiated, general equilib- 
rium trade model. For an analysis of regions 
within the American economy, one version of a 
large-scale multiregional input-output trade 
model will be implemented by the fall of 1970 at 
the Harvard Economic Research Project. The 
American economy will be separated into more 
than 30 regions and 60 industries. This will be 
the first time that a multiregional input-output 
model of this magnitude has been implemented 
for the United States. Many theoretical and em- 
pirical problems, however, must be solved before 
the model can be used for regional economic 
analyses on a routine basis. 

The American model will incorporate a gravity 
trade model. The author implemented a small- 
scale version of the multiregional gravity trade 
model two years ago using interregional data from 
Japan [10]. Since the American data are still 
being assembled, the Japanese data are again 
used in this paper to compare the gravity trade 
model with two other spatially differentiated, 
general equilibrium trade models: a fixed column 
coefficient model and a fixed row coefficient model. 
Wassily Leontief, in collaboration with Alan 
Strout, tested a gravity trade model for individual 
commodity shipments [5]. Gravity trade models 
have also been incorporated within a general 
equilibrium framework to analyze transportation 
investment in underdeveloped countries [4] [11] 
to analyze regional production in Argentina [1] 
and Japan [10], and to study transportation re- 
quirements in what is called the “Northeast cor- 
ridor” of the United States.! Chenery [2] and 
Moses [8] used the column coefficient trade model 
in their separate efforts to test empirically a multi- 
regional input-output model. This author pre- 
viously tested the row coefficient trade model 


* This paper is financed with funds from Contract 
#7-35212 with the Economic Development Administra- 
tion, United States Department of Commerce. Peter 
Solenberger did the programming and assisted with all 
phases of the research. 

1 The research on the Northeast corridor is being sup- 
ported by the U.S. Dept. of Transportation, Transport 
Systems Planning Division. 
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using fresh fruit and vegetable shipments [9], 
but this paper presents the first results of testing 
the row coefficient model within the overall input- 
output framework. 

The three models tested are fixed trade coeffi- 
cient models. A linear programming model, such 
as the one tested by Moses for the United States 
[7], would be an obvious alternative. Crosshaul- 
ing of commodities? however, cannot occur in 
linear programming models, and actual data on 
transportation costs are required. Since the ag- 
gregate nature of the interregional shipment data 
does produce crosshauls in the actual data and 
because consistent sets of transportation cost data 
are extremely difficult to obtain, a linear program- 
ming model was not included in the present study. 

In comparison with the extensive data on trans- 
portation costs and other regional data required 
for a multiregional linear programming model, 
only a limited amount of actual regional data is 
needed to implement any of the fixed coefficient 
models. The required sets of regional data are: 
base-year technical coefficients, base-year trade 
coefficients, and a set of final demands for the 
given year. The technical and trade coefficients 
are assumed to remain fixed from year to year. 


The Mathematical Formulation of the 
Multiregional Models 
The steps necessary to obtain an operational 
model are only summarized in this paper since 
complete descriptions of the models have been 
presented in the articles referred to earlier in the 
paper. The notations for the models follow: | 


^ indicates a block diagonal matrix 

A indicates the change between a base year 
and the given year 

n the number of regions 

m the number of commodities 


The superscripts in this paper always refer to re- 
gions, while the subscripts always designate indus- 
tries. 


Mairix Notation 


AX column vector (mn-1) giving the change 
in production. Each element describes the 


? Crosshauling is the simultaneous shipment of the 
“same” good between two regions. 


AY 


5,T 
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change in output of commodity 7 pro- 
duced in region g. 

column vector (mn-1) giving the change 
in total final demand. Each element de- 
scribes the change in the total amount of 
commodity + consumed by final users in 
region g regardless of the place where the 
good was produced. 

block diagonal matrix (mn mn) with n 
square matrices (m.m) of input coeff- 
cients along the diagonal describing the 
structure of production in each region. If 
separate regional technical coefficients are 
not available, the matrix of national 
coefficients customarily is used for each 
region. 

each is a square matrix (nm-nm) filled 
with diagonal matrices (m.m). The t” 
elements relate outflows from region g to 
the production in the region while the s;* 
elements relate inflows into region k to 
the total consumption in the region. 


R square matrix (nm-nm) filled with diag- 


onal matrices (mm). Each r;* element 
describes the fraction of total production 
of commodity ¢ in region g that is ex- 
ported to region 4. The sum of each row 
of this matrix must equal 1, since the 
coefficients are proportions of total pro- 
duction. 





onal matrices (m-m). Each element ci* 
describes the fraction of total consump- 
tion of commodity + in region #4 that is 
imported from region g. The sum of each 
column of this matrix must equal 1, since 
the coefficients are proportions of total 
consumption.’ 


Element Notation 


x the total amount of commodity $ pro- 
duced in region g. 

x the total amount of commodity 4 de- 
manded by all final and intermediate con- 
sumers in region A. 

x; the total amount of commodity + pro- 
duced (consumed) in all regions. 

q? a trade parameter which is a function of 
the cost of transferring commodity i from 
region g to region A (where the transfer 
costs reflect various factors, including 
transportation costs, which determine 
interregional trade). 


Some of the differences and similarities in the 
three models are shown by the summary in Table 
1. In comparison with the row and column coeffi- 


3 Because each industry within region 4 ls assumed to 
consume the same fraction as imports: C0” = cp™ = c 
=, * ++ , = Cin. Isard suggested the use of the more de- 
tailed rade coefficients where the element cy% was the 
proportion of total consumption of commodity 4 pur- 
chased by industry j In region k which was produced In 


C square matrix (nm nm) filled with diag- region g [3]. 
TABLE i 
SUMMARY OF THE MULTIREGIONAL INPUT-OUTPUT MODELS 

Row Coefficient Model Colump Coefficient Model Gravity Model* 
Trade ch gh ok 4 mE gh 
coefficient xy =C; T vi M "qi 
equation ‘ 
Equation R'AX = AAX+AY AX =C(AAX+AY) T’AX =S(AAX+AP) 
ee (R’~A)AX =AY (I—CA)AX = CAY (T’—SA)AX = SAY 
matrix form AX = (R'— AJAY AX=(I—CA)“1CAY AX = (T’~—SA)"1SAY 


* The system of equations for the gravity model incorporates a simplified version of the basic gravity trade co- 
efficient equation. The elements of S and T” in the gravity model are defined as: 








oo gÀ 
gh go Ti Ti gà 
= 1— | for pák ; =1 forg=k 
$s Al ers org S or g 
h ar h 
E =n | 1-2] for gk mi forg=k 
RL gpd en 


where $ can be assigned arbitrarily. 
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cient models, the interregional trade equation for 
the gravity model is nonlinear, although it is 
linearized in the actual implemenfation of the 
model. The gravity model also relies explicitly 
upon a reasonable assumption that changes both 
in production and consumption affect the inter- 
regional shipments of commodities. The similari- 
ties and differences among the three equation 
systems will be discussed in detail in a future 


paper. 


Comparison of the Japanese 1963 
Regional Production Estimates 


The Japanese Ministry of International Trade 
and Industry (MITI) assembled a nine-region, 
interregional input-output table for 1960 and a 
set of nine intraregional input-output tables for 
1963.4 For this paper, data from the 1960 inter- 
regional table were used to calculate the base- 
year regional technical coefficients and the base- 
year trade coefficients for ten industries in each of 
nine regions in Japan. The final demands were 
calculated from the 1963 intraregional tables. 
In 1960 over one-half of Japanese goods and ser- 
vices were produced in the two regions of Kanto 
and Kinki. Japanese industries, of course, are 
experiencing a rapid rate of growth. Over the 
four-year period from 1960 to 1963, the most sub- 
stantial output increases occurred in three indus- 
tries: chemical production increased by 59 per- 
cent, machinery production by 51 percent, and 
construction by 49 percent. 

The three multiregional input-output models, 
described in the previous pages, were implemented 
using the sets of base-year data for 1960 and the 
1963 regional final demands to estimate 1963 re- 
gional outputs and interregional trade flows. 
The accuracy of each model is determined by 
comparing the actual and the estimated regional 
outputs. An investigation can then be made to 
discover the economic conditions that influence 
the accuracy of each model. 

Several measures are used to show the differ- 
ences in the predictive power of each model. 
Table 2 gives the discrepancy between the esti- 
mated 1963 regional outputs, 2,°°, and the actual 
1963 regional outputs, x°. These errors will be 
referred to as the absolute errors. If they are 
positive, the output is overestimated, and if they 
are negative, the output is underestimated. In 


4 Before making the calculations described in this 
paper, a few adjustments were made to balance the 
1963 tables. All of the Japanese figures cited are ob- 
tained from the published set of tables. A more complete 
description of the regional economies in Japan is con- 
tained in a previous paper by the author [10]. 


each set of four figures, the first three lines give 
the absolute error for the row coefficient, the col- 
umn coefficient, and the gravity trade model esti- 
mates, respectively. The fourth line provides the 
actual output figures for comparison with the 
absolute errors. Thus, although the discrepancy 
between the actual and the estimated output is 
very large for the metal industry in Kinki (over 
100 billion yen for the gravity trade model) the 
discrepancy represents less than 5 percent of total 
metal output in Kinki. The last column in the 
table shows the aggregate error (all industries) for 
each region. The last row gives the aggregate error 
(all regions) for each industry. In almost every set 
of four figures, the absolute error for the row coef- 
ficient model is noticeably larger than the errors 
for the other two models. The row coefficient 
model seems to do better when producers have 
strong marketing ties to major purchasers. When 
the three models were previously tested by the 
author [9] using one commodity, fresh fruits and 
vegetables, the errors of estimation for the row 
coefficient and gravity trade models were low 
while the errors of estimation for the column coef- 
ficient model were significantly higher. 

The relative importance of the absolute errors 
in relation to total output for an industry in a 
region is shown by the percentage errors of esti- 
mation contained in Table 3. These are calculated 


i=l, m 





qoe g=1,. -n 


The data for the three models are organized as for 
Table 2. In each of the nine regions, the aggregate 
errors (all industries) of estimation for the row 
coeficient model are much larger than those 
calculated for the other two models. The last 
row gives the aggregate percentage errors of esti- 
mation for each industry. The row coefficient 
model does provide slightly lower errors of esti- 
mation than the other two models for five of the 
ten industries: agriculture, metal, other manufac- 
turing, transportation, and the industrial cate- 
gory entitled “all others.” The small aggregate 
errors shown for the row coeficient model are 
illusory since they result after balancing large 
negative errors against large positive errors. 

The 90 errors for each of the three models from 
Table 2 and Table 3 are tabulated in Table 4 to 
show the distribution of the errors from large 
negative figures to large positive figures. For both 
the column coefficient and the gravity trade 
models, thirty-three out of ninety production 
estimates are within 10 billion yen or less of the 
actual output. In terms of the percentage errors 


TABLE 3 
PERCENTAGE ERRORS OF ESTIMATION FOR Row COEFFICIENT, COLUMN COEFFICIENT AND GRAVITY TRADE MODELS 
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FOR 1963 JAPANESE OUTPUTS BY INDUSTRY AND REGION 


Industry 


PROGRAMMING MODELS OF NATIONAL ECONOMIES 


Building 
and Con- 
struction 


turing 


Other 


Chemicals Metals Machinery Manufac- 


Textiles 


Mining 


eries 


Agriculture 
Forestry 
Fish 


egion 


R 


1. Hokkaido...... 


2. Tohoku....... 


1N N ta 
=o 


O +H 
w NN 
i 


3. Kanto... 


= è @ @ è 


4, Tokai. 


GO O Ww 


5. Hokuriku...... 


ve 2 eee 


6. Kinki... 


Ww xt on 
Tt oh ON 
9 


ae m ~ 


QNO 


O WO 
n O © 


7. Chugoku..... 


8. Shikoku. 


81 


9. Kyushu........ 





Hin wh 
est ort rd 


oH dt 
<H xt E 


NAN 
ooo 


€PlODS...... 


Total, 
all r 


82 AMERICAN ECONOMIC ASSOCIATION 


TABLE 4 
DISTRIBUTION OF ABSOLUTE AND PERCENTAGE ERRORS OF ESTIMATION 





Negative Errors Positive Errors 


























Model Range 30-50 | 20-30 | 10-20} 5-10 | 0-5 | 0-5 | 5-10 | 10-20 | 20-30 | 30-50 oe 
absolute (billions of Yen) 
Row coeffictent...... 2 i 2 1 5 4 6 31 
Column coefficient... 4 8 14 7 9 7 4 20 
Gravity. ........0.. 5 13 9 6 9 7 6 18 
' percentage 
Row coeficient...... 5 3 7 5 4 7 23 
Column coefficient 17 18 7 20 9 5 2 
Gravity... ork eae 9 14 14. 13 5 6 














of estimation shown in the bottom half of the 
table, nearly one-third of the production estimates 
for the two models are within 5 percent of the 
actual output value and over one-half are within 
10 percent. The row coefficient model does not 
perform nearly so well. Substantially fewer esti- 
mates are within the plus or minus 10 percent 
error range, and some relative errors of estimation 
exceed 100 percent. 


Concluston 


This paper is too short for a detailed presenta- 
tion of all the test results. Substitution of 1963 


technology for the 1960 base-year technology de-. 


creases the errors of estimation for most indus- 
tries, but substantial errors still occur for some 
industries as a result of shifts in interregional 
shipments. Separate calculations were also made 
using the four versions of the gravity trade model 
formulated by Leontief and Strout [5]. Although 
the point estimate version requires more actual 
data than the other three, it also, usually, pro- 
duces the lowest errors of estimation. Therefore, 
only the point estimate gravity trade model re- 
sults are presented in this paper. 

All of the tests made so far indicate that the row 
coeficient model estimates Japanese regional pro- 
duction less accurately than the column coeffi- 
cient or gravity trade models. The method of 
handling foreign trade in the model may contrib- 
ute to the instability of the row coefficients for 
Japan. For any of the three models, a separate 
estimation of Interregional shipments of foreign 
exports and imports may be desirable because of 
the importance of foreign trade in Japan. Finally, 
the tests reveal no discernible difference in the 
overall predictive ability of the column coefficient 
and the point estimate gravity trade models. 
Both models give reasonable estimates of Jap- 
anese regional production. 
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INDUSTRIAL ORGANIZATION: RETROSPECT AND PROSPECT 


INDUSTRIAL ORGANIZATION: PAST HISTORY AND FUTURE PROBLEMS 


By E. T. GRETHER 
University of California, Berkeley 


I. Retrospect 


The label, “Industrial Organization,” and the 
inital form and impetus came out of Harvard. 
At Harvard and elsewhere a variety of descriptive 
institutional courses had appeared in such fields 
as utilities, trusts, corporations, financial organi- 
zation, agriculture, and marketing. Typically, 
these courses were not integrated with economic 
theory, perhaps, because of the high interest in 
and need for collections of factual materials. The 
Great Depression and the NRA experience and 
the publication of Berle and Means, The Modern 
Corporation and Private Property, in 1932, led to 
a demand for a more basic theoretical-empirical 
approach. The hearings and studies and final re- 
port of the Temporary National Economic Com- 
mittee on the Concentration of Economic Power 
beginning in 1938 provided additional emphasis 
and welcome empirical materials. 

The first phase at Harvard definitely reflected 
“the Chamberlinian Revolution”; literally so, 
because the initial exploratory course work suc- 
ceeding the traditional course on corporations, 
which had been given by W. Z. Ripley, was a 
joint effort of Professors Edward H. Chamberlin 
and Edward S. Mason. The empirical-institu- 
tional and public policy pulls were stronger for 
Mason than for Chamberlin, for he continued to 
take greater strides into the real world with the 
realization that this was to some extent at the 
expense of theoretical elegance. In his general 
introduction to the collection of essays written 
over the period 1936-56 and published in 1957 
under the title, Economic Concentration and the 
Monopoly Problem, Mason characterized the 
study of business organizations as “eclectic 
methodologically” and as a “muddy, but not 
uninteresting, field.”? 

Gradually, at Harvard, a corps of coworkers 
arose, including scholars in law and public ad- 
ministration, in addition to economists, Among 
the very first was Donald H. Wallace, whose study 
of market control in the aluminum industry be- 


. came the model for other investigations? By 


1 Edward S. Mason, Economie Concentration and the 
Monopoly Problem (Harvard Univ. Press, 1957), pp. 4 
and 8, 

7D. H. Wallace, Market Conirol in the Aluminum 
Industry (Harvard Univ. Press, 1937). 
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1938, Professor Mason was able to present the 
framework of analysis as then envisaged before 
this Association at its meetings in Detroit, Michi- 
gan.? 

The primary interest as outlined in the 1938 
position paper was in price policy: ‘‘the delibera- 
tive action of buyers and sellers to influence price” 
and especially the policies of large-scale industrial 
enterprises. Although there was a heavy empiri- 
cal-institutional stress, it was held that “a frame 
of reference of important greater generality than 
that of the institutionalist was required for use- 
ful work.’® The conceptual orientation was 
from the theories of monopolistic competition 
and oligopoly with the internal organization and 
decision making of enterprises inherently and 
explicitly an important part of the framework but 
in the setting of the market structure of each 
enterprise. Consequently, markets and market 
structures, so it was stated, “must be defined 
with reference to the position of a single seller or 
buyer.” Finally, and in logical sequence, the pri- 
mary contribution to “greater generality’ would 
be through the classification or grouping of firms 
in terms of similar market structures and market 
conditions with the hope and expectation that “a 
careful study of the empirically determinable dif- 
ferences in market structure may go far in ex- 
plaining observable differences in policy and prac- 
tice.”T 

Consequently, a basic aspect of the approach 
was and continues to be the conceptualization and 
definition of market structures. So far as I can 
discover, the verbiage, “market structure,” arose 
out of the discussions in the original Harvard 
group. Very early, however, a difference of view- 
point arose which still continues. In his 1938 posi- 
tion paper, Mason stated explicitly: 

... The market, and market structure, must be defined 
with reference to the position of a single seller or buyer. 
The structure of a seller’s market, then, includes all 
those considerations which he takes into account in 


7H. S. Mason, “Price and Production Policies of 
Large-Scale Enterprise,” A.H.R., Mar., 1939, sup. Re- 
printed at pp. 55-72 in Mason, op. cH. Page references 
here are to the reprint, not the original. 


¢ Ibid., p. 65. 
T Ibid., p. 66. 
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determining his business policies and practices. His 
market includes all buyers and sellers, of whatever prod- 
uct whose action he considers to influence his volume 
of sales.® 


The grouping together of firms for purposes of 
analysis, however, would be in terms of other 
factors than market structure alone, unless the 
_concept of structure were extended to include 
. these factors or conditions. Mason listed five types 
of such conditions: (1) the economic characteris- 
tics of the product; (2) cost and production char- 
acteristics of the firm’s operations; (3) numbers 
and relative sizes of buyers and sellers and rela- 
tive ease of entry of new firms; (4) demand con- 
ditions; and (5) differences in distribution chan- 
nels. Admittedly, too, this was an incomplete 
listing; each situation must be investigated in the 
search for the relevant conditions.® Although the 
subjective and enterprise goal factors affecting 
decision-makers were explicitly involved, the 
stress definitely was upon the objective and ex- 
ternal elements of the environment of decision 
making. Thus, it was stated that in the tire in- 
dustry, “while the personality of Firestone, plus 
the fact that his firm is admittedly a low-cost 
producer, has no doubt been an important factor, 
it seems probable that if Firestone, like God in 
another context, had not existed, the structure of 
the tire market would have created him.’ 

I shall not recall the variations of emphasis and 
usage over the years. Fortunately, Joe S. Bain 
surveyed the literature down to 1947. Hence, I 
may leave to your rereading his summaries of 
empirical materials and findings. He noted a sur- 
prising amount of research evidence. He con- 
cluded, however, ‘‘in spite of the aggregate, resul- 
tant contribution, our empirical knowledge of price 
making, its origins, and its results is still frag- 
mentary.” 

Bain also discussed at some length the issue of 
objective determinism (referring to the Mason- 
Nourse polemic) through market structure analy- 
sis and the use of market structure characteristics 
as bases of more refined market classifications. He 
presented, for example, an abbreviated classifi- 
cation based upon a model introduced by E. S. 
Mason a decade before. But he concluded 
that the industry studies and other empirical re- 
searches have made ‘little definite progress as 


t Ibid., p. 65. 

§ Ibid., pp. 65, 66. 

10 Tbid., p. 68. 

n J, S. Bain, “Price and Production Policies,” in A 
Survey of Contemporary Economics, H. S. Ellis, ed. 
(Richard D. Irwin, Inc., 1948), p. 151. 

13 Iotd., p. 161. 


yet in establishing an objective classification of 
markets, each subcategory of which would con- 
tain industries with a uniform and distinctive 
type of competitive behavior.”4 In this connec- 
tion, he reviewed and appraised briefly a num- 
ber of classifications and criticized them as either 
nonobjective, or too general, or lacking empirical 
support, or in some cases, even the possibility of 
empirical testing. 

Exceedingly interesting, in terms of the issue of 
objective determinism through the market struc- 
ture-market classification framework of analysis, 
was the tentative suggestion that at any given 
time (or under a static or quasi-static market 
structure) executive market discretion might be 
confined to a relatively narrow range; but over 
time the executive has enough discretion as to 
allow “significantly different policies designed to 
change market structure.” Consequently, “the 
dynamic course of market structure (and hence 
behavior) over substantial time intervals may not 
be at all determinate.’ Bain also raised the 
issue of the scope and focus of investigations and 
concluded that both the firm and the industry are 
appropriate foci, but insisted that the investiga- 
tions must be intensive case studies, Finally, 
Bain lamented the lack of “an adequate and de- 
pendable set of norms of satisfactory price-output 
results for individual industries’ and stressed 
the need for the development of “a basic theory 
and of norms appropriate to a quasi-monopolistic 
economy in dynamic process.’’!7 

It is important to note, too, that Bain, who was 
one of the earliest of Mason’s Ph.D.’s in this field, 
in his own work, clearly and definitely decided to 
stress the traditional industry, partial equilibrium 
approach!*; and this pattern has become the 
more characteristic and productive one in indus- 
trial organization to this point. The industry ap- 
proach has numerous advantages, including the 
recognizable line of descent from neoclassical 
partial equilibrium theory and the ability to use 
Census data developed in terms of natural cate- 
gories. A substantial number of useful industry 
studies have been made in this context usually by 
the use of Census and other industry data.!? An 


u Ibid., p, 158. 

M bid., pp. 158, 159, 

Ub Tbid., p. 157. 

u Ibid., p. 169. 

17 Ibid., p. 170. 

18 J, S. Bain, The Economics of the Pacific Coast Pe- 
troleum Industry, Part I: Market Structure, p. 11, fa 3. 

19 See Bain, above, for a listing of studies down to 
1947. Among the published book length studies since . 
then are: Melvin G. de Chazeau and Alfred E. Kahn, 
Integration and Competition in the Petroleum Industry 
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even more numerous body of cross-industry 
studies on a variety of issues have appeared es- 
pecially with reference to economic and market 
(industry) concentration.” 

The factual inputs from Census data typically, 
however, are relatively crude. Undoubtedly, 
though, the availability of Census data has served 
to accentuate the industry type of analysis. The 
feasibility and high productivity of industry type 
researches perhaps explains the shift in Mason’s 
position in his 1957 volume where he states: 


When the term “market” is used, a Marshallian indus- 
try is meant; that is, a census industry, appropriately 
adjusted for product and spatial considerations. Unless 
we can use the conception of the market, and with it, 
properly rectified data, the field of Industrial Organiza- 
tion is a wilderness. Triffin, with his general equilibrium 
of the firm, has attempted to lead us up the garden path; 
and if we expect to retain our virtue, we had better re- 
treat as rapidly as possible to the shelter of the Marshal- 
lian industry. 


Insofar as there is a common framework of 
analysis in industrial organization, it is the so- 
called “market structure-conduct-performance” 
approach. Although the causal relations presum- 
ably run from structure to conduct to perfor- 
mance, the interest and the analysis usually goes 
directly from structure to performance results or 
from structure to combined conduct-performance 
results in which business behavior (conduct) is 
inferred from performance results. Usually, three 
so-called “elements of structure’ are used; 


(Yale Univ. Press, 1959); Jesse W. Markham, Compeit- 
tion in the Rayon Indusiry (Harvard Univ. Press, 
1952); Jesse W. Markham, The Fertslizer Indusiry: 
Sindy of an Imperfead Market (Vanderbilt Univ. Press, 
1958); J. W. McKie, Tin Cans and Tin Plate (Harvard 
Univ. Press, 1959); Walter J. Mead, Competition and 
Oltgopsony in the Douglas Fir Lumber Industry (Univ. 
of California Press, 1966); Reed Moyer, Compeittion in 
the Midwestern Coal Industry (Harvard Univ. Press, 
1964); Willard F. Mueller and Leon Garoian, Changes 
in the Market Structure of Grocery Retailing (Univ. of 
Wisconsin Press, 1961); Willam H. Nicholls, Price 
Policies in the Cigarette Indusiry: a Study of "Concerted 
Action” and Its Social Conirol (Vanderbilt Univ. Presa, 
1961); Merton J. Peck, Competition in the Aluminum 
Industry (Harvard Univ. Press, 1961); R. B. Tennant, 
The American Cigarette Industry (Yale Univ. Press, 
1950). The Federal Trade Commission has published a 
number of industrial reports in the food, baking, anti- 
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under the auspices of the U. S. National Commission 
on Food Marketing focus upon organization and compe- 
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20 See N, R. Collins and Lee E. Preston, Concentration 
and Price Cost Margins in Manufacturing Industries 
(Univ. of California Press, 1968), for summaries of 
previous studies on concentration. 
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namely, size and size distribution, conditions of 
entry, and product differentiation. There is a 
wide variation as to what should be included from 
the other environmental factors and conditions 
affecting behavior and performance, ranging all 
the way from the above three elements to every 
conceivable objective aspect of the physical, 
economic, technological, and social universe that 
might conceivably affect decision making. But 
rarely does the analysis focus explicitly and 
sharply upon the internal organization and deci- 
sion making of enterprises despite the explicit 
statement in the 1938 position paper, “firms are 
not, regardless of what economic theory may 
suppose, undifferentiated, profit-maximizing 
agencies which react to given market situations 
in ways which are independent of their organiza- 
tion... management... is influenced not only 
by market pressures, but also by considerations 
internal to the firm.’™ This omission is crucial, 
since the center of interest is the large-scale cor- 
poration and oligopoly. 

The most important issue for the field of indus- 
trial organization is how to bring the large diversi- 
fied corporation within the framework of analysis. 
The crux of the matter is whether the market 
structure framework can be employed at all; in 
other words, is it relevant? If such large corpora- 
tions are free of the market, as some allege, it 
would seem futile to try to analyze their behavior 
and performance results in a market structure 
framework. The focus of research then should be 
on internal organization, policies and strategies, 
and their performance results. Orientation should 
then be from performance results back into in- 
ternal organization and decision making. But if 
there is a significant amount of market determi- 
nism and constraint, even if only for a period of 


‘time under given structural characteristics, it 


would seem reasonable to use the market struc- 
ture framework of analysis. Such use would also 
be an important managerial tool for internal pur- 
poses as well as for public policy, especially in 
antitrust enforcement. 


II. Summary of Views Expressed by Others 


Asa background for and check on my own judg- 
ment, I consulted with twenty-one persons active 
in the field of industrial organization, either as re- 
search contributors or as users of the research out- 
put, but omitting persons on this program, since 
they can speak for themselves. My inquiry was in 
terms of (1) the specific contributions of the field 
to date, (2) the chief weaknesses, and (3) sug- 


33 Op. cit., p. 62. 
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gestions for the future. Time does not allow a full 
report on these statements of appraisal and of 
position. To some extent, of course, my own final 
observations will reflect what I learned, but not 
entirely so because of the wide diversity and con- 
flicts of views and my own differences with some 
of them. 


The diversity among these commentaries sup- ` 


ports the view that industrial organization is not 
a clearly defined homogeneous entity. A few 
even held that industrial organization has no 
logic of its own as a separate field. The field con- 
tinues to be broadly eclectic and evolving. It was 
generally agreed that the market structure, con- 
duct, performance framework has been useful for 
empirical, theoretical, and public policy purposes. 
There was a heavy stress both on empirical work 
and on refinements of theoretical analysis. In the 
main, it was felt that the contributions to theoret- 
ical refinements and in empirical work have been 
substantial, but there was some dissent. 

The criticisms stress the limitations of data, 
particularly the heavy reliance on Census data, 
together with limitations of measurement at all 
levels, the lack of normative decision models, and 
the lack of development of norms in general, the 
lack of use of refined game theoretical models, 
the relatively undue interest in homogeneous 
oligopoly models, the lack of attention to vertical 
market structures, the failure to develop an inte- 
grated theory or complex of theories of oligopoly, 
and the lack of a formal language, on the one 
hand, and conversely the relatively weak insti- 
tutional footing on the other, among other things. 
Clearly, these are very sharp differences of judg- 
ment and attitude. 

As for the future, the views ranged all the way 
from the pessimistic judgment that the field is 
falling apart through the moderate view that we 
need more of the same, only better, to a variety of 
suggestions for theoretical and empirical ad- 
vances, In fact, sixty-two specific suggestions were 
made—a spectrum much too wide and diverse to 
present and interpret here except with broad 
brush strokes. A few suggested that the concept of 
market structure should be reexamined and re- 
formulated in the perspective of developments in 
other disciplines, including general systems analy- 
sis. There was general agreement that advances 
must continue on both the empirical and theoreti- 
cal fronts and in the application to public policies, 
especially in antitrust and in public regulation in 
general. The high need for theoretical-empirical 
work in the field of oligopoly and especially on 
problems of diversification and conglomerateness 


was stressed. But there was no agreement as to 
the most effective approach. There was consider- 
able stress on the further development of the 
theory of the firm, including growth theory, with 
emphasis on oligopoly theory and especially 
heterogeneous oligopoly and diversification. The 
hope was expressed that a wider variety of specific 
industry and cross-industry studies would appear 
together with comparative international studies. 
A few emphasized the need for relating the inter- 
nal organization goals and decision making of cor- 
porations to market structure factors, especially 
when the internal allocation of resources has re- 
placed the market. In the main, however, the 
emphasis was on external factors and upon the 
industry. Although the replies were not explicit, 
the general tenor indicated confidence in the re- 
ceived industry approach; but there was a minor- 
ity view that the individual enterprise should be 
the focal point for entering into the broader indus- 
try and economic system relationships, especially 
in the case of multiactivity-multimarket firms. 
There was some difference as to the relative re- 
liance upon general theory or intensive case stud- 
ies in which business facts, economic theory, and 
legal theory can be correlated. 


Ill. Prospect 


The public policy interest and applications are 
now propelling the field of industrial organization 
so strongly that it would be impossible to stop 
the momentum. Consequently, professional work- 
ers in this field have a high responsibility and an 
unusual opportunity. The market structure-con- 
duct-performance approach is now a basis of 
analysis and for judgments in much of the work 
in the antitrust field in both the Department of 
Justice and the Federal Trade Commission. The 
selection and analysis of cases is being influenced 
to some extent by this framework of analysis as is 
much of the basic research and data collection. 
The merger guidelines issued in 1968 by the De- 
partment of Justice are based on selective market 
structure criteria. And of even greater signifi- 
cance, courts—and especially the United States 
Supreme Court—are drawing heavily upon some 
of the hypotheses, research results, and generaliza- 
tions of the literature. This is especially true of 
merger actions under the 1950 Celler-Kefauver 
Act. But the orbit of actual and potential applica- 
tion is much wider, and it must be so if our na- 
tional economic policy of competition is enforced. 

In the late 1950’s, the courts—especially the 
United States Supreme Court—were requesting 
more and better economic evidence and analysis 
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than was being presented to them.™ So far as 
I can judge, this is still true. I have been recheck- 
ing the opinions and briefs in antitrust cases pre- 
sented to the United States Supreme Court be- 
ginning with Brown Shoe in 1962, Economic analy- 
sis—and especially the market structure frame- 
work of analysis, and more particularly the evi- 
dence and interpretations of concentration, mar- 
ket occupancy (share), oligopoly, entry, and 
product differentiation are being increasingly 
invoked. The strategic cases are Brown Shoe 
(1962), Philadelphia National Bank (1963), and 
Procter and Gamble-Clorox (1967) in terms of 
economic analysis, 

Currently, high interest in and policy proposals 
with respect to the conglomerates (so-called) have 
focused attention on the most complex issue of 
antitrust enforcement. In the background are, of 
course, the reports of the P. C. Neal” and the 
George J. Stigler” task forces. Things are mov- 
ing rapidly, and much of what scholars may 
consider relatively unjelled or incomplete or 
inadequate has been drawn into the public arena. 

The field of industrial organization has been 
acting as a bridge between economic theory and 
public policy but on a selective basis. But the 
orbit of influence is widening. For example, there 
is now a more systematic working relationship and 
application in agriculture partly because the 
focus of interest increasingly is on the processing 
industries.™ It is of high importance that a 
body of scholars with a basic interest in public 
policies and a footing in the economic theories of 
competition and a strong empirical interest con- 
tinue in recognizable association regardless of 
whether the trade name be industrial organiza- 
tion or a more appropriate cognomen. 

The general case, in terms of microtheory, 
really is oligopoly, even under the large numbers 
of monopolistic competition, when allowance is 
made for spatial and product and service differen- 
tiation and market segmentation. But the im- 
portant issue in public policy is not the presence 
of a horde of local oligopolists, but the large cor- 
poration. From this standpoint, Edward S. 
Mason’s instincts were sound in 1938, when he 
held that analysis must be from the vantage point 
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of the individual market participant. This is not 
to say, at all, that specific industry and cross- 
industry studies should not continue to be made. 
This line of research has been and will continue 
to be productive. 

But the modern, powerful, diversified corpora- 
tion cannot be fitted neatly into the partial 
equilibrium framework. But this is not to say 
that market structure analysis is not applicable 
to it. A diversified corporation is still a collection 
of products, product lines, and geographical 
divisions, and so on, in each of which market 
structure analysis may be applicable. It is highly 
important that analysis be focused, at least to 
begin with, in terms of the position of the enter- 
prise in its various individual markets and sub- 
markets at a given time. It is most interesting 
and perhaps significant that Edward H. Cham- 
berlin, too, in his illuminating paper, “Monop- 
olistic Competition Revisited,’ published in 
1951, took the same position. Chamberlin came 
to view the economic system as a network of 
interrelated firms, in which oligopolistic relations 
have much greater force than he had envisaged 
in his original formulation.”” 

In a sense, I am suggesting that we should walk 
up Triffin’s garden path?! which Mason warned 
against in his 1957 volume. But the path need 
not lead into an uncharted wilderness because 
time and again, and perhaps, most frequently, 
the analysis of products and product lines and so 
forth could be in relation to recognized natural 
industry categories, data, and the appropriate 
norms of appraisal. Thus, a pure conglomerate, 
if such there be, would break up into a series of 
discrete units by definition, each subject to mar- 
ket structure analysis. Anything of interest be- 
yond this would be related most likely to short- 
run financial or stock market motivation and ob- 
jectives. 

A most complex issue is the nature of the pat- 
terns and results of diversification by internal 
growth or by acquisition. Evolving patterns of 
diversification are, however, subject to theoretical 
analysis and interpretation. At a given period of 
time, market structure analysis will be able to 
relate the internal product unit to either a recog- 
nized industry grouping or to some other com- 
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petitive grouping, when the traditional industry- 
relevant market type of analysis is inappropriate.?? 

The more interesting, more complex and more 
important, and more exciting issues arise out of 
(1) the synergetic relations among the internal 
product lines, subsidiaries, and so forth, of the 
large diversified corporation and (2) the contin- 
uing interactions between internal firm organiza- 
tion policies and practices and market structures. 
Careful detailed studies are needed of individual 
corporations, in which internal organization and 
policies at a given time and over periods of time 
are related to market structures and structural 
changes with the clear awareness that the suc- 
cessful, well-managed corporation will use its 
discretionary power to optimize both synergetic 
effects and favorable market structure factors. 
We know too little about the nature and effects 
of the interdependencies among the product lines 
and other units of activity assembled under one 
banner. 

Combined market structure-internal organiza- 
tional-action parameter type of analysis could be- 
come, and, to some degree probably is now, a 
major planning tool for large diversified corpora- 
tions in the American environment. This approach 
combines market structure analysis as developed 
in this country with action parameter type of 
analysis which has reached a higher level of 
refinement in the Scandinavian countries, 
Scandinavian scholars have been more successful 
relatively in bringing individual firm behavioral 
analysis into relation with the framework of 
economic theory than in this country. 

It is of utmost importance to investigate and 
interpret competitive behavior on the numerous 
fronts in which a large diversified enterprise is 
engaged. Such research, in my opinion, is fea- 
sible and could be planned to show both short- 
period and longer-period results. It would also 
take several strides forward in bringing the 
economic theories of the firm and the organiza- 
tional and behavioral theories into better working 
relationships. It is amazing and certainly revela- 


2 Cf. C. D Edwards, “The Changing Dimensions of 
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tory as to lack of integration of scholarship in the 
United States that a 1965 mammoth collection of 
essays on organizations® does not even index the 
field of industrial organization. The same observa- 
tion applies to an antecedent volume on the be- 
havioral theory of the firm.* 

Looking even further into the horizons, per- 
haps the numerous and growing body of scholars 
in management science, operations research, game 
theory, and their subspecialties could come to 
develop more affinity with economic theory and 
vice versa. Much of the work in business strate- 
gies, including game theoretic models, might help 
to compensate for the inherent negative stance 
of most oligopoly models of economic theory. 
Similarly, too, much of the analysis in terms of 
business strategies tends to be so narrowly limited 
as to contribute little to the framework of general 
theory except, perhaps, as it relates to some for- 
mulation of systems analysis. The general may 
well be lost in a host of endeavors to solve particu- 
lar problems or in investigations narrowly con- 
fined so that specific answers can be obtained. 
But in this respect, we are probably no worse off 
than other social sciences and the life sciences. 
Many areas of learning seem to be running over 
with specific, often minute, collections of data 
and highly specific, narrow investigations with 
too little effort at integration. 

The field of industrial organization was pushed 
forward appreciably by the opportunities and 
motivation for systematic cross-disciplinary inter- 
action provided by the Merrill Foundation at 
Harvard over a period of yearsin the early 1950's. 
Two of the book-length products stimulated 
by this group interaction in themselves represent 
a high return on the investment of time and 
other resources; namely, J. S. Bain, Barriers to 
New Competition, and the Kaysen and Turner 
volume on Asmstrust Policy. 

There is high need for another, but wider and 
more continuous, interdisciplinary. endeavor. I 
made such a recommendation before the Joint 
Economic Committee of Congress on September 
23, 1959. The need and the opportunity and like- 
lihood of substantial success are much greater 
now. It should be possible now at least to get 
agreement on the conceptualization and definition 
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of market structure. Too frequently, vertical 
market structure relations are overlooked en- 
tirely or not brought systematically into the 
analysis. One of the finest contributions would be 
to push the investigation of the interaction of 
structural and behavioral factors into long-period 
analysis so that we would have a better under- 
standing of the long-run determination of market 
structures. The earlier ambitions for the develop- 
ment of systematic classifications based on market 
structures which were given up might be revived 
with the aid of the computer. An enormous and 
growing body of fragmented evidence is waiting 
for more systematic interpretation. The hypothe- 
ses and the results of the testing should be gath- 
ered together into a reasonable framework. It 
would be possible to improve the tools, frame- 
work, and empirical resources for the conjoined 
analysis of oligopoly and diversification. Cer- 
tainly, quantitative analysis including econo- 


metric-type measurements could be advanced; 


relatively, industrial organization has lagged on 
this score. Hopefully, the highly varied, numerous 
investigations in management science, etc., ori- 
ented in terms of the internal organization and 
decision making of enterprises, could be brought 
into systematic relation with the more objective, 
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external-market structure-environmental types 
of research. Then, too, norms of performance 
could be related more reasonably to organiza- 
tional form and structural and behavioral vari- 
ables. 

In the biological sciences, in which specializa- 
tion and subspecialization apparently are as great 
or even more so than in economics and the social 
sciences, the field of immunology, because of its 
direct bearing on public health, provides both a 
bridge among the specialties and rays of hope in 
the search for general understanding and applica- 
tion—and also access to sizable resources for re- 
search. 

Market structure analysis is a systematic means 
of analyzing the linkages of enterprises into the 
broader macrorelations of the competitive market 
system and of the economy. It could be a major 
means for broader integration and understanding. 
Undoubtedly, substantial resources can be ob- 
tained from both governmental and private 
sources for research because of the strategic sig- 
nificance both for public and private policy and 


decision making. 
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INDUSTRIAL ORGANIZATION: PRICE MODELS AND PUBLIC POLICY 


By EvcGENE M. SINGER 
New York, New York 


A little over a decade ago the collected works of 
Dean Edward S. Mason, of the Harvard Graduate 
School of Public Administration, were published 
in a volume entitled, Economic Concentration and 
the Monopoly Problem. In the introduction [16, 
p. 4] Dean Mason noted: “No one who is other 
than eclectic, methodologically speaking, has any 
business in the field of business organization. The 
price theorist is, sooner or later, sure to become 
lonesome in the exclusive company of his market 
models. The collector and classifier of census data 
and price statistics will, at some stage, begin to 
wonder about the relevance of his aggregates and 
averages.” 

Many of the transitions from the domains of 
price theory to Census data are becoming impor- 
tant in the statements issued by officials in 
government agencies and courts of law [15]. 
When spoken by an attorney general, written in 
a decision by the Supreme Court, or released in 
a committee report with the seal of the President 
of the United States, economic data may assume 
an aura of fact. Conclusions of the modelmaker 
tend to be adopted unencumbered by the assump- 
tions. Preliminary studies of a limited number of 
industries become foundations for positive state- 
ments concerning the whole manufacturing sector. 
As the tide runs with the ideological turbulence of 
politics, the theorist and Census data classifier 
may find the crossing increasingly difficult. 

The use of an economic model in industrial 
organization need not depend on its ability to 
define a specific course of action for a policy- 
maker. Within the framework of ceteris paribus 
assumptions, a model can suggest almost any 
alternative with regard to price or output de- 
pending upon which terms are treated as variables 
or constants. Therefore, the phrase “economic 
theory suggests” can generally be used by either 
side of any argument in industrial organization. 
Unfortunately, when theory is employed to but- 
tress, by way of confirmation, a finding based on a 
sparse set of data, there is an inference that the 
theoretical model predicts a single outcome— 
which conveniently coincides with the conclusion 
sought to be drawn from that data. 

In this context the static analysis of a model 
such as pure monopoly is used as a foundation for 
a structural approach to industrial organization. 
The burdensome problems of complementarity in 
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demand functions, interdependence between 
supply functions, and externalities, are side- 
stepped. The replacement is a simplistic form of 
analysis relating one variable, such as a concen- 
tration ratio, which is identified as an element of 
structure, with another variable, such as profits, 
which is identified as a performance element. The 
terminology of “structure” and “performance” 
does not avoid the classic problems raised in 
economic models. Nor can it lessen the analytical 
value of models and their useful framework for 
studying variables. The structural terminology, 
to the extent that it permits an oversimplification 
of the processes of competition, may be more of a 
retrograde than progressive step in the field of 
industrial organization. 


I. Trends in Concentratton 


Structural approaches in antitrust policy have 
often been related to a need to slow or reverse an 
assumed rapidly increasing or high level of con- 
centration. In its first case under the 1950 Celler- 
Kefauver Anti-Merger Act, amending Section 7 
of the Clayton Act, the Supreme Court stated in 
the Brown Shoe decision [5, pp. 315-16]: “The 
dominant theme pervading congressional con- 
sideration of the 1950 amendment was a fear of 
what was considered to be a rising tide of eco- 
nomic concentration in the American economy.” 
Similarly, in June, 1969, the Attorney General of 
the United States observed: “The danger that 
this superconcentration poses to our economic, 
political and social structure cannot be overesti- 
mated” [17]. 

Considerable doubt exists as to whether there 
has been any recent substantial increase in 
economic concentration. In his review of the 
literature on economic concentration up to the 
mid-1950’s, Dean Mason concluded: “T think it 
has been demonstrated that between 1931 and 
1947 there was no substantial increase in concen- 
tration in manufacture, and at least serious 
doubts have been cast on the existence of any 
such tendency over the last fifty years” [16, 
p. 43]. 

A recent study of trends in economic concen- 
tration in the United States economy was released 
in January, 1969, by the Cabinet Committee on 
Price Stability established by President Johnson 
[24]. Study Paper No. 2 concluded that “average 
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market concentration of manufacturing industries 
has shown no marked tendency to increase or de- 
crease between 1947 and 1966, according to an 
analysis of 213 essentially comparable industries” 
[24, p. 58]. Consumer and producer goods indus- 
tries were found to exhibit contrasting patterns: 
“The average decline in concentration in producer 
goods industries was offset by a substantial up- 
ward movement in consumer goods industries” 
[24, p. 60]. This upward movement was found 
by dividing all-consumer goods into three cate- 
gories: undifferentiated, moderately differenti- 
ated, and highly differentiated. In the nineteen- 
year period under consideration, the undifferen- 
tiated consumer goods showed an increase in 
average concentration of less than 1 percentage 
point, the moderately differentiated goods showed 
an increase of 4.5 percentage points, and the 
highly differentiated goods had an increase of 12 
percentage points. Thus, the crux of the Price 
Stability Committee’s conclusion of a “sharply 
upward movement” in consumer goods industry 
concentration lies within the highly differentiated 
sector. 

Table 1 shows the list of seventeen highly dif- 
ferentiated consumer goods industries used by the 
Committee! Throughout their study the Com- 
mittee used unweighted averages of concentration 
ratios. Thus, the concentration ratio of the top 
four companies producing Chewing Gum is given 
identical weight in being averaged with the ratio 
of the leading producers of Motor Vehicles and 
Parts. By definition, each of these industry con- 
centration ratios is a percent with a different base; 
the unweighted averaging of the percentages is 
therefore statistically erroneous [9, p. 135]. In 
Table 1 the Cabinet Committee’s list of highly 
differentiated consumer goods industries is, con- 

1 The method by which the seventeen Industries were 
selected was footnoted in the study [24, p. 60] as 
follows: “Generally speaking, industries classified as 
undifferentiated make advertising expenditures of leas 
than 1 percent of sales, and those classified as highly dif- 
ferentiated make substantial expenditures for advertis- 
ing, often in excess of 10 percent of sales and usually are 
heavy users of television advertising media, See Federal 
Trade Commission, Indusiry Classification and Concen- 
fralion (1967). Inspection of the FTC document, 
which is the basis for the differentiation classifications, 
shows the identical footnote plus the following sen- 
tence: “Incomplete information makes classification 
into differentiation categories somewhat subjective” 
[10, p. 18]. The result Is that an industry can be con- 
sidered highly differentiated in Table 1 even though its 
advertising expenditures are less than 1 percent of sales. 
The range of subjectiveness is apparent when an indus- 
try such as greeting cards is included in Table 1. It is 
difficult to perceive the distinguishing characteristics 


that would enable a consumer to differentiate between 
the cards of different manufacturers. 


trary to their procedure, weighted by value of 
shipments. Two of the industries, Wines and 
Brandy and Motor Vehicles and Parts have 
concentration ratios based on value added rather 
than value of shipments, due to the presence of 
extensive duplication. These industries have been 
placed in Part IT of Table 1 along with Greeting 
Cards, which is apparently misclassified as highly 
differentiated. If these three industries are 
eliminated from the group of seventeen industries, 
there is an unchanged weighted average con- 
centration ratio of 48 in 1947 and also in 1963. 
Only by including in the weighting a questionable 
value of shipment figure for Motor Vehicles and 
Parts can one produce an upward movement. 
Almost all of the increase in concentration in this 
industry occurred by 1954 when the top four 
companies accounted for 75 percent of the indus- 
try value added. Since 1954 there has been a 
significant Increase in the relative number of 
imported cars; however, these and other imports 
are excluded in the computations of concentration 
ratios in Table 1. 

The important point is that public policy con- 
clusions cannot be drawn meaningfully with re- 
spect to all highly differentiated consumer goods 
from a list of so few industries that the inclusion 
or exclusion of one industry from a weighted 
average causes widely differing results. 


Il. Concentration and Profits 


A second justification for a simplistic structural 
approach to public policy rests on the proposition 
that any increase in concentration js directly iden- 
tified with a lessening of competition. The process 
of competition requires a complex analysis of 
manufacturing and distribution techniques, pric- 
ing, innovation, and multiple-product relation- 
ships. In contrast, the term “concentration” re- 
quires only an arithmetic computation of a per- 
centage. By substituting “concentration” for 
“competition” in the analysis of antitrust prob- 
lems one can conveniently solve the problem of 
ascertaining a tendency for a substantial lessening 
of competition by finding an increase in concen- 
tration. This philosophy was expounded by the 
Price Stability Committee’s Study Paper No. 2: 
“Market concentration is directly related to the 
intensity of competition in an industry” [24, 
p. 54] (compare to [25]). 

A significant part of the support for this propo- 
sition is based on studies which show a correlation 
between concentration and profit rates.? Profit 


* Many of the leading studies are footnoted by Pro- 
fessor Brozen [6, p. 125, fn. 16]. 
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TABLE 1 


List oF Hicury DIFFERENTIATED CONSUMER [INDUSTRIES USED BY 
PRESIDENT JOHNSON’S CABINET COMMITTEE ON PRICE STABILITY 





Top Four Company Shipments | Industry Value of Shipments 
Concentration Ratio in Thousands of Dollars 






1947 
(3) 















Pari Tl; 




































Cereal Preparations............4.. 284,320 625,058 
Chocolate and Cocoa Products. .... 349 ,907 479,085 
EEPE E 148,286 224 , 844 

Malt Liquors. 2t4ews cans craesws 1,316,005 2,315,068 
Distilled Liquor*..............05. 870,235 1,090,462 
Bottled and Canned Soft Drinks... 748,196 2,210,920 
TEET e TuE ge 313,573 729,704 

EAT EE EE 1,131,891 2,655,346 

RATE eE eA S 311,401 358 ,463 
Pharmaceutical Preparations....... 941,290 3,314,323 
Toilet Preparations..............- 381,376 1,792,662 
Cutlery (Includes Razor Blades) ... 142,571 283 ,352 
Household Laundry Equipment.... 442,297 760,161 
Photographic Equipment.......... 457 ,497 1,851,213 












een ern 7,838,845 | 18,690,661 
















Wines and Brnadyf............... 167,418 368 , 281 
Motor Vehicles and Partst........ 11,564,913 36,181,007 
Greeting Cards.............005005 123 , 856 345 ,961 
ee | 11,856,187 | 36,895,249 
19,695,032 55,585,910 






Part I Weighted 
Concentration Ratio.........00c0. 






Parts I and I Weighted 
Average Concentration Ratio...... 







Parts I and I Unweighted 
Average Concentration Ratio 
(Price Stability Committee)....... 






* Value of production data. 

t The presence of substantial duplication in the shipment figures for SIC 2084 and 37 17 resulted in the Census 
Bureau computing the concentration ratios of these industries in terms of value added. The shipment figures for 
these industries are shown, with the duplication, in columns (3) and (4). If value added is used as a weight instead 
of value of shipments, the weighted average in 1963 of Part I is 47, and of Parts I and II, 64. Census concentration 
ratios in terms of value added are not available for 1947. 

Source: [10] [20] [24, p. 58] [26] [27]. 


rates are used as an index of competition with high profit rates—an indication of weak competi- 
the inference that competition will be lessened as tive pressures” [22, p. 162]. 


profit rates increase. To quote the final report of Such a contention implicitly focuses on a static 
President Johnson’s Council of Economic Ad- price model with a monopolist having the power 
_ visers: “Numerous studies have shown a signifi- to adjust price and faced with constant demand 


cant relationship between high concentration and and cost factors. If concentrated industries lower 
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costs by improving manufacturing processes or 
expand sales by introducing new and improved 
products, their increased profits are still assumed 
to be the result of monopoly power under the 
above proposition. Profits flowing from these 
forms of beneficial economic activity should be 
encouraged; instead, profits are stigmatized with 
the odium of monopoly power. Similarly, if the 
leading companies in concentrated industries 
‘ were to invest more heavily in capital equipment 
. than labor intensive smaller firms, their profits 
would be deemed the results of barriers to entry. 
' The encouragement of internal growth through 
capital expenditures may not only be the very 
activity we should seek to stimulate but may ac- 
count for precisely the higher profits being 
earned.® 

Two often cited studies which consider the 
relationship between concentration and profit 
rates are Joe Bain, Barriers to New Competition 
[2], which covers the periods 1936 to 1940 and 
1947 to 1951, and an article by Michael Mann 
[13], covering the period 1950-60.4 On an exam- 
ination of twenty industries, Bain concludes that 
“there is evidently a clear association between the 
rate of profit earned in an industry and the degree 
of seller concentration in it” [2, p. 195]. Mann 
examines thirty industries, which include seven- 
teen listed in the Bain study, and concludes: “One 
clear outcome of Bain’s work and of this study is 
that the ‘monopoly problem’ appears to exist 
most noticeably in those industries which are 
highly concentrated and have high barriers to en- 
try. If public policy seeks to improve resource 
allocation, industries with these structural char- 
acteristics seem to be a good place to start....It 
is these industries which might be called to the 
attention of antitrust authorities” [13, p. 300]. 

In both the Bain and Mann studies there is no 
weighting of either the profit rates of different 
sized firms within an industry or the profit rates 


3 Price-cost margins which include in the gap depre- 
ciation in addition to profits would be expected to be 
larger for the more capital intensive firms associated 
with concentrated industries. A finding that concentra- 
tion alone rarely explained as much as a fourth of the 
variations in price-cost margins among 4-digit indus- 
tries [8, p. 108] is further attenuated by the fact that 
variations in the margins can be the result of deprecla- 
tlon rather than profits. Furthermore, concentration 
ratios may serve as a proxy variable for average firm 
size in an industry [11]. 

4 For example, both are cited in the Cabine! Committee 
Study [24, p. 100, fn. 7 and 8]. The Bain study has 
been cited by the Supreme Court [28]. The Mann study 
was one of the selections In the first issue of The Journal 
of Reprints for Antitrust Law and Economics, Summer, 
1969, 


of different industries. The industry average 
rates of return (net income to average net worth) 
are not weighted averages for all firms classified 
in the industry but are unweighted averages of 
the profit rates of a few leading firms.’ In the 
Bain study of twenty industries there are eight 
industries which have only two firms included in 
the computation of the industry average profit 
rate. In the Mann study of thirty industries more 
than half of the industry profit rates are derived 
from only two or three firms in each industry. 
The profit rates for these firms cover all activities, 
although an attempt was made to select firms 
which received at least 50 percent of their sales 
revenue from the product of the industry in 
which they were placed. The capital structures 
differ considerably between firms within an in- 
dustry and among industries. For example, Mann 
adjusts downward the aluminum industry profit 
rate because, “these companies have very high 
debt to equity ratios which inflates their rates of 
return on net worth considerably.” No upward ad- 
justments in profit rates were deemed necessary in 
the more labor intensive, lower concentrated in- 
dustries which had lower debt-equity ratios. 

The industries selected in these studies are not 
all taken from the manufacturing sector and do 
not have a common degree of product classifi- 
cation in terms ot the Standard Industrial Classi- 
fication Code (SIC). The Bain study includes an 
industry entitled, “Shoes (high priced men’s),” 
for which there is not even a 7-digit SIC Code [5]. 
The Mann study includes three industries (Sul- 
phur, Nickel and Bituminous Coal) which are not 
included in the manufacturing sector, one 2-digit 
industry (Textile Mill Products), and one 7-digit 
industry (Shoe Machinery). Both studies include 
a 3-digit industry (Farm Machinery and Tractors) 
which is a combination of two 4-digit industries. 
The remaining industries in these studies are 
from the manufacturnig sector and appear to be 
at the 4-digit classification level. 

In Table 2 the twenty industries used in the 
Bain study for the period 1947-51 are listed along 
with their nearest 4-digit SIC Code. The indus- 
tries were divided by Bain, as shown in column 
(6), into two groups: industries in which the top 
eight company concentration ratios in 1947 are 
above 70 percent, and those under 70 percent.® 


* Professor Bain states: “The data are hardly com- 
plete enough to justify the arduous task of weighting 
individual observations” [2, p. 195]. However, the 
unweighted averaging of percentages representing rates 
of return which have different bases is statistically er- 
roneous [9, p. 135]. 

8 Professor Bain does not specify whether his concen- 
tration ratios are computed in terms of value of ship- 
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TABLE 2 
List OF TWENTY INDUSTRIES USED IN THe BAIN STUDY or Barriers TO New COMPETITION 





Bain 1950 Bain’s Top 
1947 i Unweighted 1947 Top Four Eight Company 
Nearest : . : Average Profit Industry Company Concentration 
Ldt | “Pain Industry Designation Rateof | Value Added, | Employment | Classification: 
SIC Code Leading Firms,| Unadjusted | Concentration | (I) Over 70% 
1947-51 Ratio (IZ) Under 70% 
(1) (2) (3) (4) (5) (6) 
Part I. Manufacturing Industries with Top Four Company Employment Concentration Ratio Above 70% 
2085 ETa Ee E T 18.6 472,357 74 I 
2111 Cigarettes ng ch cin Paw sane ewes 12.6 368,417 81 I 
2825 RAY OR Siri tan Mic noa- atone ee 18.0 433,285 76 I 
3011 Tires and Tubes.............. 12.7 650,165 78 I 
3272 Gypsum Products. ........... 15.4 67,879 90 I 
3331 CODD soso 0 IAOEE ET 14.6 93,196 91 I 
3411 Metal Containers............. 10.7 231,503 11 I 
3572 Typewriters eisena 18.0 121,385 90 I 





Part II. Manufacturing Industries with Top Four Company Employment Concentration Ratio Below 70% 





2011 Meat Packing........o ennonn. Si 977 ,144 47 Ir 
2033 Canned Fruits and Vegetables. . 9.8 608 , 768 20 It 
2041 peN E ESPEN EEEE ET 10.1 410,774 26 II 
2841 Sle ee eee ee sai auatente 15.8 499 , 792 69 I 
2911 Petroleum Refining........... 12.9 1,494,474 39* H 
3141 n e e E E ate EAT 11.0 751,528 22 Ir 
3312 Steel... anuon an anann 11.2 2,601,582 54* II 
3241 Cement aioa ABEREA 14.3 247,936 | 29 H 
3717 Automobiles........-..00.00 23.9 3,544,924 59 I 
3951 Fountain Pens,.......eeecees 21.8 89,897 48* I 





Part HT. Other Industries Used in Bain Study 









Shoes (high-priced men’s)..... 
Farm Machinery and Tractors.. 


WEIGHTED AVERAGE 
RATE OF PROFIT 


setov em PO oO PP ea eee Hee eH ew 


ane eawveoeeweeweeeereetoew @ 


ee @Peooreezpeaneed @ 





* 1954 employment data used; 1950 data unavailable. 

Note: the 1947 SIC 4-digit titles for Part I are Distilled Liquor, Except Brandy; Cigarettes; Synthetic Fibers; 
Tires and Inner Tubes; Gypsum Products; Primary Copper; Tin Cans and Other Tinware; and Typewriters. The 
SIC titles for Part IT are Meat Packing, Wholesale; Canning and Preserving, Except Fish; Flour and Meal; Soap 
and Glycerin; Petroleum Refining; Footwear, Except Rubber; Steel Works and Rolling Mills; Cement, Hydraulic; 
Motor Vehicles and Parts; and Pens and Mechanical Pencils, 

Sources: [2, pp. 195-97] [20] [26]. 
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Table 2 reclagsifies these industries into Parts I 
and IT depending on whether their top four com- 
pany employment concentration ratio in 1950 is 
above or below 70 percent.’ The industries, Farm 
Machinery and Tractors and Shoes (high priced 
men’s) are relegated to Part III which excludes 
these industries from further study. The former 
is a 3-digit industry and the latter already has its 
nearest 4-digit industry included in Part IT as 
Shoes. If these eighteen industries are weighted 
by industry value-added figures for 1947, a con- 
clusion opposite to Bain’s is reached. The un- 
weighted average of Bain under his method of 
classifying industries showed the concentrated in- 
dustries earning an average of 16.6 percent and 
the less concentrated industries earning 11.0 
percent.® In Table 2 the weighted average profit 
ratios of Part I, the concentrated industries with 
top four company employment concentration 
ratios over 70 percent, had an insignificantly 


ments, value added, or employment data. Bain states 
that he draws “upon Census national seller concentra- 
tion data for 1935 and 1947 in most cases, and on gen- 
erally equivalent data (for copper, automobiles, and 
quality fountain pens, for example) where Census data 
will not sufice” [2, p. 196]. 

TIn Table 2 employment concentration ratios were 
not available in 1947. These ratios were available in 
1950 for all but three industries. The 1954 employment 
concentration ratios were used for the latter three in- 
dustries. Value-added concentration ratios were not 
available for seventeen of the industries in 1947, Value 
of shipment concentration ratios were not available in 
1947 or 1954 for six industries: SIC 2085, 3331, 2011, 
2033, 3312 and 3717. 

8 Professor Bain, in contrast to his earlier study of 
forty-two industries [3], did not perform any statiatical 
tests between the means of the average profits of the 
two groups of industries. He noted that ‘‘the data are 
incomplete in a number of cases, and not of such a 
character as to justify extensive treatment by formal 
statistical techniques’ [2, p. 195]. Nevertheless, 
Professor Mann subsequently tested the algnificance of 
the difference in average profit rates of the twelve in- 
dustries in Bain’s unconcentrated group and the eight 
industries in the unconcentrated group. Mann con- 
cluded: ‘'The difference in average profitability between 
those industries with concentration ratios above 70 per- 
cent for the top elght sellers and those with concentra- 
tion ratios below 70 percent ie statistically significant 
at the .O1 level” [14, p. 393]. On this basis, Mann sub- 
sequently asserted without qualification as to the 
limited number of industries: ‘‘Joe Bain’s finding that 
concentration influenced profitability In the years 1947- 
51" (14, p. 393]. The use of statistical significance 
teats may be questionable in studies of a small number 
of industries. The group of Industries chosen seldom 
represents a “sample” with homogeneous characteris- 
tics which is randomly selected. Assumptions that a 
population, or at least the means of samples from a 
given population, ls normally distributed, and that a 
linear relationship can be expected, are often open to 
doubt [1]. 


lower average profit rate (15.0) than the less con- 
centrated industries in Part IT (15.1).° 

The data in the Mann study can also be re- 
arranged, within the boundaries of reasonable dis- 
cretion, to produce opposite results. In Table 3 
the same method of reclassifying industries ac- 
cording to top four company employment con- 
centration ratios is followed. The weights are 
value added, adjusted, for 1954. Six of Mann’s 
thirty industries are relegated to Part UI: the 
three nonmanufacturing industries, a 2-digit and 
a 3-digit industry, which are too broad for in- 
clusion, and a 7-digit industry which is deemed 
too narrow. Thus, the remaining twenty-four in- 
dustries in the Mann study are from the manu- 
facturing sector and have 4digit SIC codes. The 
unweighted average profit rate of Mann showed 
his concentrated industries with 13.3 percent and 
the less concentrated industries with 9.0 per- 
cent. In Table 3 the weighted average profit 
ratio of Part I, the concentrated industries with 
top four company employment concentration 
ratios over 70 percent, again were found to have a 
lower average profit rate (12.0) than the less con- 
centrated industries in Part II (12.2).4 


? The welghts employed are industry value-added 
figures. If 1947 concentration ratios in terms of value 
added and value of production data are used to supple- 
ment value of shipment concentration data where the 
latter are not available, the classification of one indus- 
try is changed (SIC 2841) from under to over 70 percent. 
Another industry (SIC 3331) has concentration data 
only In terms of employment. Recomputation of Table 
2 with SIC 2841 classified over 70 percent in Part I 
and SIC 3331 remaining in Part II shows the weighted 
average rate of profit for Part I the same (15.1) as for 
Part II. In contrast, Table 2 can be recomputed using 
Bain’s top eight company concentration classification 
shown in column (6) and value added in 1947 as weights. 
The weighted average rate of profit for Part I would 
then be nearly twice (20.0) that of Part II (10.6). 

19 On the basis of twenty-one Industries In a concen- 
trated group and only nine industries in an unconcen- 
trated group, Mann was able to conclude that “the 
difference between average rates of return is atatistically 
significant at the .01 level" [13, p. 298). 

11 The weights employed are industry value-added 
figures. If 1954 concentration ratios in terms of value 
added and value of production concentration data are 
used to supplement value of shipment concentration 
data where the latter are not available, the classification 
of two industries is changed (SIC 2051 and 3717). 
Another industry (SIC 3331) has no available concen- 
tration data for 1954 other than employment figures. 
Recomputation of Table 3 with SIC 2051 (Bread and 
Related Products) and 3717 (Motor Vehicles and Parts) 
reclassified over 70 percent in Part I, shows the weighted 
average rate of profit for Part I (13.9) higher than Part 
II (11.0). The result illustrates as in Table 1 the sub- 
stantial effect of Motor Vehicles and Parts in a weighted 
average of a limited number of industries. If Table 3 
is recomputed using Mann's top eight company con- 
centration classification shown in column (6) and value 


TABLE 3 
Lot oy Turety Inpusteres USED IN THE MANN STUDY OF SELLER CONCENTRATION AND RATES OF RETURN 





Mann 1954 Mann’s Top 
Ps Pde suas E Hs Four Eight Company 
earest ‘ R verage Profit ustry ompan Concentration 
ADigit | Seen Mdustey Dengnatioh Rate of | Value Added, | Employment | Classification: 
SIC Code Leading Firms Adjusted Concentration | (I) Over 70%; 
1950-60 Ratio (11) Under 70%, 
(1) (2) (3) (4) (5) (6) 


Part I. Manufacturing Industries with Top Four Company Employment Concentration Ratios Above 70% 





2073 Chewing Gum............... 17.5 92,227 72 T 
2111 Cigarettegns «6 sca0 oe kee wenses 11.6 676,593 75 I 
2825 RAYON O EE 8.5 698 , 680 73 I 
2841 DOOM tend E A ETS 13.3 521,413 71 I 
3011 Tires and Tubes.............. 13.2 877,771 80 I 
3211 Flat Glasg.........-....0.004 18.8 247,175 85 I 
3272 Gypsum Products............ 14.4 165,271 86 Į 
3331 COPDE a ENC EERE 11.5 150,805 85* . I 
3334 Aluminum Reduction......... 10.2 258 , 944 100 I 
3411 Metal Containers............. 9.9 500 ,408 78 I 





Part IX. Manufacturing Industries with Top Four Company Employment Concentration Ratios Below 70% 











2011 Meat Packing........0e0see0 5.3 1,397,175 44 Ir 
2033 Canned Fruits and Vegetables. . 7.7 850,114 40 I 
2041 POU koh) oa ae eae eas 8.6 330 , 634 32 II 
2051 Baking edir irn ee ne ei 11.0 1,636,813 18 II 
2052 BiscustS eraras ernes saN oi 11.4 420,132 60 I 
2082 oe o PE D ETE 10.9 1,106,303 22 I 
2085 DIOU ag Ses eee oa 9.0 38, 57 I 
2834 Ethical Drugs................ 17.9 1,182,246 25 I 
2911 Petroleum Refining........... 12.2 1,918 ,020 39 a 
3141 SHOES e+, eames E sents 9.6 042 ,961 26 II 
3221 Glass Containers............. 13.3 384,647 60 I 
3241 COMED Gris deine cde Sede 15.7 725,000 32ł I 
3312 SU PE E EE ee ney 10.8 4,674,286 54 I 
3717 Automobiles. ...... 0.0.0.0... 15.5 5,901,436 69 I 
Part IIL Other Industries Used in Mann Study 

21.6 I 
18.9 I 
8.8 I 
6.9 II 
8.8 I 
7.4 Į 

12.0 

12.2 

13.3 

9.0 








* 1951 employment data used. 1954 data unavailable. 

t 1958 value-added data used; 1954 data unavailable. The geographic regionalism of the cement industry is noted 
by Mann in his concentration classification. 

Note: The 1954 SIC 4-digit titles for Part I are Chewing Gum; Cigarettes; Synthetic Fibers; S and Glycerin; 
Tires and Inner Tubes; Flat Glass; Gypsum Products; Primary Copper; Primary Aluminum; and Tin Cans and 
Other Tin Ware. The SIC titles for Part II are Meat Packing Plants; Canned Fruits and Vegetables; Flour and 
Meal; Bread and Related Products; Biscuits and Crackers; Beer and Ale; Distilled Liquor, Except Brandy; Pharma- 
ceutical Preparations; Petroleum Refining; Footwear, Except Rubber; Glass Containers; Cement, Hydraulic; Steel 
Works and Rolling Mills; and Motor Vehicles and Parts. 

Source: [13, p. 299] [21] [26]. 
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These two arithmetical exercises in Tables 2 and 
3 have no more “disproved” the propositions ad- 
vanced by these studies than the work of these 
studies has verifed the relationship.” Our interest 
is not as concerned with whether a relationship 
exists between concentration and profits as the 
method by which this relationship has been 
purportedly established in certain studies. To the 
extent that other studies have relied on these 
methods for establishing a relationship between 
profits and concentration, the strength of their 
findings might be reassessed. Hypotheses other 
than market power which could account for this 
positive relationship might also be considered.* 
More important is the conclusion that a group of 
twenty or thirty industries and a structural com- 
parison of two variables cannot serve as a basis for 
drawing major policy statements applicable to 
the whole manufacturing sector of the American 
economy. 


IL. Deconcentration 


In May, 1969, a report on antitrust policy pre- 
pared by a Task Force appointed by President 
Johnson was released. The Presidential Task Force 
Report on Antitrust Policy [23] is significant in 
showing how far an elementary structural ap- 
proach can be carried in public policy. The Task 
Force proposed a Concentrated Industries Act 
which would force deconcentration upon any in- 
dustry in which four or fewer firms had an aggre- 
gate market share of 70 percent or more for ap- 


proximately five years and industry sales exceeded ` 


$500,000,000. Firms in these industries would be 
required to reduce their market shares within a 
period of four years to no more than 12 percent. A 
firm could resist dissolution or divestiture only if 
it could demonstrate affirmatively that substan- 
tial losses in economies of scale would result. The 
method by which economies of scale could be 
meaningfully measured was not considered. 
The Task Force utilized a price model to sub- 
stantiate their structural approach. The following 
quotation from the Task Force is critical for un- 
derstanding the theoretical underpinning of the 
elementary structural approach: “In a market 





added, adjusted, in 1954 as weights, the weighted aver- 
age rate of profit for Part I (13.3) is greater than Part 
II (9.7). These figures are close to the unweighted re- 
sults of Mann notwithstanding the exclusion of six of 
his thirty industries which were relegated to Part III, 

12 This statement appears to be In agreement with 
Professor Bain: “The preceding findings are of course 
based on data so incomplete and on a sample ao small 
that no conclusive confirmation or disconfirmance of 
our theoretical hypothesis has been possible” [2, p. 20]. 

13 Professor Brozen [6, p. 126] has suggested a num- 
ber of alternative hypotheses. 


with numerous firms, each having a small share, 
no single firm by its action alone can exert a sig- 
nificant influence over price and thus output will 
be carried to the point where each seller’s mar- 
ginal cost equals the market price. This level of 
output is optimal from the point of view of the 
economy as a whole” [23, pp. 1-4]. 

In the static price model as formulated by 
Pareto, it is assumed not only that there exists 
perfect mobility of resources within the industry 
under consideration but for all input and output 
industries in the whole economy [29, pp. 18-24]. 
In a period of full employment, an increase in 
output in one industry will be at the expense of 
other industries. Professor William Baumol has 
noted: “In popular discussions one tends to think 
that the larger the output of any industry, the 
better off is society, but it is easy to see that this 
can result in a misallocation of resources...” 
14, p. 215]. If a particular industry is decon- 
centrated, some firms will be weakened in their 
bargaining ability with suppliers and customers. 
Their marginal costs for raw materials may in- 
crease or the prices received for their output may 
be lowered. Resources will be reallocated with 
stronger industries gaining at the expense of 
weaker industries. Deconcentration of some but 
not all industries may merely benefit a few in- 
dustries at the expense of other industries with 
either a negative or no net benefit conferred on the 
economy. 

Further reason for rejecting the notion that a 
price model of pure competition in a single indus- 
try is a suitable guide for a public policy directed 
toward the whole economy is offered by Professors 
Lipsey and Lancaster in their “Theory of Second 
Best.” They contend that in a mixed economy 
with a number of regulated and unregulated in- 
dustries not operating under conditions of perfect. 
competition it may be undesirable in terms of eco- 
nomic welfare to restructure less than all indus- 
tries. “To apply to only a small part of an 
economy welfare rules which would lead to a Pare- 
tian optimum if they were applied everywhere, 
may move the economy away from, not toward, 
a second best optimum position” [12, p. 17]. 


14 Professor Markham has pointed out to me that the 
underlying reasoning of the theory of second best can 
be found in J. M. Clark's classic paper, “Toward a 
Concept of Workable Competition” [7, p. 242] written 
in 1940: “If there are, for example, five conditions, all 
of which are essential to perfect competition, and the 
first is lacking in a given case, then it no longer follows 
that we are necessarily better off for the presence of any 
one of the other four. In the absence of the first, it is 
a priori quite possible that the second and third may 
become positive detriments; and a workably satisfac- 
tory result may depend on achieving some degree of 
‘Imperfection’ In these other two factors.” 
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In basic terms the theory of second best takes 
account of the interdependence of industries in 
the economy. Once the marginal cost of one input 
in one regulated industry is upset in a general 

equilibrium system, the balance of other inputs 
in all of the unregulated industries will have to be 
adjusted away from the perfect competition con- 
dition of price equal to marginal cost. Thus, the 
theory of second best casts doubts on theoretical 
grounds whether further deconcentration in 
selected industries would offer economic benefits 
to our country in the form of a better allocation 
of resources. The theory rejects the proposition 
that the greater the number of industries which 
approach the conditions of pure competition, the 
greater the likelihood that an optimum allocation 
of resources will occur. 


IV. Conclusion 


Elementary structural approaches in antitrust 
policy have been predicated principally on two 
grounds: (1) a need to slow or reverse an assumed 
rapidly increasing trend or high level of concen- 
tration and (2) a purported relationship between 
an increase in concentration and a lessening of 
competition. There exists considerable doubt 
whether there has been any rapidly increasing 
trend of concentration. The purported relation- 
ship between concentration and competition ap- 
pears to rest on a weak association between profit 
rates of leading firms and concentration ratios for 
a limited number of industries. A simple correla- 
tion between one structure element such as a con- 
centration ratio, and a performance variable such 
as a profit rate will not provide a critical link or 
easy formula for antitrust policy.“ The terms 
structure and performance may be convenient for 
organizing data, but unlike economic models they 
offer no analytical content in and of themselves." 
An approach which examines in detail the nature 
of competition in specific industries gives a greater 
opportunity for appreciating interdependence 
among variables and, in my opinion, is more likely 
to bring us closer to an understanding of the 
foundations of American enterprise. 


i Professor Almarin Phillips has observed that in 
structural studies “by far the most important reason 
for cautious interpretation ... arises from the problem 
of assigning a direction of causation to the findings" 
[19, p. 193]. A variable guch as profits can serve both 
as an Incentive and effect. Furthermore, structural vari- 
ables tend to serve as proxies for other variables: The 
unobserved variables are causative to the observed 
{19, p. 193] [18, pp. 88-116]. 

18 This sentence was suggested to me by Dr. Betty 
Bock, of the National Industrial Conference Board. 
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INDUSTRIAL ORGANIZATION: THE ROLE AND CONTRIBUTION 
OF ECONOMETRICS* 


By HENRY GRAB 
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DENNIS MUELLER, Cornell University 


Industrial organization traditionally has been 
one of the more empirically-oriented branches of 
economics. Many of the hypotheses peculiar to it 
have been inductively derived (e.g., the Berle and 
Means study [1]). Its literature contains a heavy 
dosage of case study and descriptive statistical 
material. Questions of the proper measurement of 
various phenomena, the quality of data, and in- 
dex number problems also occupy a prominent 
place in the literature. 

While the field has been somewhat slow to take 
up the use of econometric techniques in its em- 
pirical work, recent years have witnessed the ap- 
pearance of a large number of studies on concen- 
tration, innovation, advertising, mergers, and 
other industrial organization subjects that have 
employed mutliple regression analysis and similar 
econometric tools. This development is encourag- 
ing and suggests that the IO economist may some 
day be able to derive more general hypotheses and 
theories than have been possible up to this point. 
Unfortunately trends in mergers and firm diversi- 
fication [2] [5] during the post-World War I 
period have created (or exposed) deficiencies both 
in the stock of theories that can be tested and in 
the data available for testing them. Indeed, these 
trends have been so broad and strong that they 
threaten to vitiate future efforts to apply econ- 
ometric techniques to firm and industry data and 
force the IO empiricist back to a case-to-case 
approach—with the unit of investigation being 
the large, diversified firm. Hence, we stand in the 
danger of seeing the period of infancy in the ap- 
plication of econometrices to industrial organiza- 
tion coincide with its zenith, unless we are able to 
develop better theories and/or come up with 
better data than are presently available. The re- 
mainder of this paper is devoted to a discussion of 
these two problems. 


J. Problems Associated with a Lack of Theory 


Industrial organization is intimately concerned 
with matters of economic policy, ultimately at- 
tempting to provide insights into questions such 
as the optimal forms of market structure on 


* The authors are indebted to the National Science 
Foundation for financial support under grants GS-2677 
and GS-2678 which greatly facilitated completion of 
this paper. 
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growth and efficiency grounds and the like. 
While the field therefore has an empirical focus, 
research on these questions also requires a strong 
underlying theoretical structure if results applica- 
ble for policy are to be meaningfully evaluated. 
In its limiting extremes, traditional microeconomic 
theory offers a basis for formulating hypotheses 
on such issues. Certainly, one of the most power- 
ful input-output generators of normative results 
in all economic inquiry is the microeconomist’s 
model of perfect competition. With this model at 
the core and a good deal of partial equilibrium 
analysis available for other market structures, the 
empiricist can draw on a considerable body of re- 
sults in formulating his speculative hypotheses. 

Unfortunately, as one begins to pull at the 
various assumptions underlying the perfectly 
competitive model, one finds that it is possible to 
rationalize almost any kind of empirical relation. 
Consider the range of solutions that are normally 
possible under an oligopolistic market structure. 
Suppose, for example, one is interested in investi- 
gating how oligopoly affects a firm’s allocations 
for activities such as advertising and R and D. It 
is possible on a priori theoretical grounds to have 
a whole range of contrasting solutions including 
the aggressive behavior of an extreme rivalry situ- 
ation, the passive behavior of the Cournot solu- 
tion, and the collusive behavior of a cooperative 
arrangement. Moreover, the empirical conditions 
under which one might expect to find any of these 
solutions are very nebulously formulated and 
tend to resist quantification. They consist of fac- 
tors such as the amount of the uncertainty pres- 
ent, the goals of the firms, their attitude toward 
risk, and the historical pattern of the market’s 
development. It is, therefore, difficult to predict 
in advance what might happen here solely on the 
basis of economic theory. 

These problems have been compounded by the 
rise In importance of the large diversified firm. 
Microeconomic theory is basically a theory of the 
one-product firm. It has little to offer us by way 
of testable hypotheses of how multi-industry 
firms behave. Nor does it provide us with a well- 
accepted framework for analyzing the behavior of 
divisions of diversified companies. Yet the only 
sources of data we have come in these forms. 
Either we employ the census data for industries, 
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which are aggregates of the figures for single 
product firms, the major divisions of diversified 
firms based in the industry, and minor divisions 
of firms based outside of the industry, or we resort 
to data on firms and accept the aggregation over 
the many diverse products the typical corporation 
now produces. Indeed, there is a basic dilemma in- 
herent in tailoring our current theories to accom- 
modate these existing data sources; that is, any 
simplifying assumption we might choose to make 
to allow us to use one body of data, are likely to 
destroy the usefulness of the other. 

For example, suppose we decide to assume that 
the diversified firm acts as a monolithic profit 
maximizing institution. This would imply that 
each of its subdivisions would act in a manner con- 
sistent with the maximization of profit for the 
whole enterprise. This might lead it to buy from 
other divisions of the parent firm, or from outside 
suppliers as part of a reciprocity strategy, at prices 
which do not maximize the division’s profit. 
Similarly it might undertake R and D and adver- 
tising which are only profitable because of their 
strong complementarity with the activities of 
other divisions. Whatever the merits of this as- 
sumption with regard to the diversified firm, its 
use is obviously inconsistent with the assumption 
that the units of observation maximize profit 
when data by industries as gathered by the Cen- 
sus of Manufacturing are employed. 

The sheer growth in the size of corporations 
has produced bureaucratic structures within the 
firm that make traditional models of entrepreneur- 
ially led or stockholder controlled firms seem 
frightfully obsolete. Economics and some of its 
sister disciplines have responded admirably to this 
challenge, generating a large number of interest- 
ing behavioral hypotheses based on managerial 
motives, organizational theory, etc. However, 
this proliferation of competing hypotheses only 
makes the empirically-oriented economist’s job 
that much more difficult by expanding the range 
of plausible alternatives from which he must 
choose. 

Most of these “managerial” models have re- 
tained the central postulate of economic rational- 
ity embodied in the maximization assumption and 
have merely attempted to recast it to new situ- 
ations. Others have suggested, however, that a 
“satisficing” and rule of thumb decision-making 
approach is more fruitful for explaining manager- 
ial behavior in an uncertain environment. The 
implications of this motivational postulate for 
the empiricist are to fractionalize his world view 
completely and make his research efforts wholly 
. inductive in nature. For this reason, most econ- 
omists have chosen not to adopt this approach. 


Yet anyone who has attempted to deal empirically 
with dynamic behavior under uncertainty will 
find some common bonds with this approach. For 
example, the stock reaction model prevalent in in- 
vestment studies is at base an error learning model 
with close ties to the satisficer’s rule of thumb de- 
cision making. Indeed, because traditional theory 
is basically static in nature, mainly for reasons of 
analytical tractability, investigation of dynamic 
behavior and lag structures must proceed very 
much on an inductive trial and error basis. 

For a variety of reasons, therefore, one seldom 
has much beyond a few speculative presumptions 
when relating existing theory to the policy- 
oriented issues of industrial organization. What 
are the consequences of this lack of a general 
theoretical structure in our hypothesis formula- 
tions? There would seem to be at least two basic 
concerns. First, the lack of theory makes it very 
dificult to discriminate and select among the 
various hypotheses relevant to a particular case. 
A theory serves the useful function of implying 
certain events and ruling out others as inconsis- 
tent with its basic assumptions. Testing the con- 
sistency or inconsistency of a theory over a variety 
of empirical relations, then, allows one to make 
informed Judgments on its general acceptability. 
If one observes a particular set of relations with- 
out a well-defined theoretical framework, how- 
ever, it is difficult to discern subtle contradictions 
either internally or with past results and it thus 
becomes difficult to reject hypotheses which are 
not consistent with the data. Undoubtedly, this 
ig one reason why opposing hypotheses tend to 
linger on with such vigor in the industrial organi- 
zation literature. 

A second problem, related to the one discussed 
above, concerns the stability over time and across 
various cross-sections of any relationships ob- 
served in this manner. If, for example, one ob- 
serves a particular relation between, say, a market 
structure variable and a measure of industrial 
eficiency which ultimately rests on a more com- 
plex set of unknown and unobserved relations, 
then the observed relation is subject to unexpected 
changes even if the basic structure remains in- 
variant. Unless one has a comprehensive theoret- 
ical framework for analyzing a particular struc- 
ture, the generalization of results beyond the 
limiting confines of one’s sample is not warranted. 

Nevertheless, as Professor Mason reminds us, 
“no one who is other than eclectic, methodologi- 
cally speaking, has any business in the field of in- 
dustrial organization” [4]. Decisions of public 
policy resting on economic considerations cannot 
be postponed while our theories are being refined. 
In many policy areas, research therefore must 


102 ` AMERICAN ECONOMIC ASSOCIATION 


necessarily go forth as best it can on current 
analytical structures. Research of this nature 
must frequently be inductive in spirit and con- 
sider as many alternatives as possible over what- 
ever data samples are available. In reporting re- 
sults, the researcher in these areas should also set 
forth his basic research design and in particular 
indicate how other approaches compare with the 
main findings. Too often one sees only the “tip of 
an iceberg” of this type of emprical analysis, pre- 
ceded by an elegant but artificial attempt to make 
the study appear deductive in nature. However, 
in such circumstances, it is much more instructive 
to know, at least in a general way, what is the 
explanatory power of other variables and func- 
tional specifications. Comparison of results with 
more “naive” models is also highly desirable and 
frequently ignored in these circumstances. 

At the same time, empirical research in IO will 
most certainly benefit in the future as it has in the 
past from continued research efforts on a number 
of analytical frontiers. Given the significant cur- 
rent trends toward large size and diversification 
in our economy, a high priority certainly exists for 
theoretical studies investigating the firm in a 
more disaggregate fashion and ones delving into 
how the pieces of such organizations fit together 
to form rational decision-making entities. It 
would seem that only by gaining a greater knowl- 


edge of what is happening at the very “micro” 


level can we begin to make any real progress in 
understanding relations at the market structure 
level. While this kind of disaggregate approach is 


likely to generate theoretical models involving `. 


very complex sets of relations, simultaneous 
equation techniques are becoming increasingly 
available to help facilitate the use of these models 
in econometric applications. On the other hand, 
obtaining data at the intrafirm level to the degree 
required by such models is a serious problem as 
data sources now stand and one which will be in- 
tensively considered below. 


Il. Problems Associated with the Lack of Data 


Data problems are both universally acknowl- 
edged and ignored by economists. The individual 
scholar is at the mercy of the private firm or 
government bureau for most of his data, for he 
possesses neither the financial nor in some cases 
legal power to collect them himself. Even if he is 
astute enough to choose the best data available 
for his particular model, they are frequently in- 
adequate for the task. Rather than abandon his 
model to the limbo of untested hypotheses, the 
economist typically “adjusts” the data and trun- 
cates the model to the point where an uncom- 
fortable compromise between theory and data is 


met. The results that emerge from all of this are 
rightly regarded as only tentative and at best in- 
dicative of the potential for further, more inten- 
sive research on the hypothesis. Unfortunately, 
such research is seldom undertaken, since data of 
higher quality than were used in the original study 
rarely appear. , 

The industrial organization economist probably 
has been no more guilty of committing these sins 
than his colleagues in other branches of economics. 
However, high levels of merger activity in recent 
years and the trend toward conglomerate organi- 
zational entities have rapidly increased the 
magnitude of data problems in this area. 

Mergers ‘can effectively destroy data in both 
cross-section and time series studies. In time 
series work a merger may change the characteris- 
istics of the firm sufficiently to preclude entirely 
the combining of the firm’s data for before and 
after the merger. At a minimum it forces the 
analyst to give up one or more degrees of freedom 
by deleting an observation or adding dummy 
variables to the model. Mergers can create similar 
problems when cross-section data are used. If 
lagged variables are employed, the merging firm 
must be dropped from the sample in the year of 
the merger. Since the number of firms in the sam- 


- ple and their identities will thus vary over time, 


the researcher’s ability to draw inferences by com- 
paring the results for homogeneous cross-sections 
ig reduced or eliminated. Even when no lagged 
variables are employed, the potential for: com- 
paring cross-sections over time may be impaired 
by the changing composition of the sample as a 
result of mergers. 

The increasing extent of firm diversification 


across product and industry lines also creates 


serious data problems. The implicit assumption 
in cross-section studies is that all of the firms in 
the sample follow similar behavioral patterns. 
This assumption seems most plausible if all of the 
firms produce a single well-defined product and 
least appealing if they each manufacture a differ- 
ent array of products only a few of which may be 
produced by the other firms with which they are 
grouped. 

The empiricist who employs Census of Manu- 
facturing data on industries faces problems dif- . 
ferent in kind but similar in nature to those cited 
above. For example, in addition to the usual ag- 
gregation problems he now must contend with 
the fact that his data are aggregations of whole 
firms, divisions of firms, and parts of divisions of 
firms. If cross-section regressions are estimated, 
he must contend with the fact that parts of a sin- 
gle firm may be included in a number of industries 
and hence that the observations are not strictly 
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independent. And so it goes. These are problems 
with which we are all familiar, and yet all ignore. 

Many researchers have tried to avoid some of 
these problems by simply dropping the trouble- 
some observations (firms or industries) from their 
sample. While this may have been a reasonable 
procedure as long as these phenomena occurred 
with some rarity, this no longer is the case. At a 
minimum this procedure is now very costly in 
‘ terms of lost degrees of freedom. More impor- 
tantly, the remaining samples of nonmerging and 
undiversified firms or industries with only single- 
product firms can no longer be assumed to be in 
any sense randomly generated. Indeed, they are 
rather peculiar groups of enterprises that seem in- 
tent upon swimming against current economic 
trends. 


IU. Some Examples 


The extent to which these deficiencies in data 
combine to frustrate the attempts to test hy- 
potheses is probably best illustrated by relating 
them to an area in which the authors have par- 
ticipated: the recent proliferation of studies test- 
ing the Schumpeterian hypothesis. The central 
question being investigated here is whether the 
level of innovative activity tends to increase 
more or less proportionately than size in a partic- 
ular industry or line of industrial activity. Micro- 
economic theory provides conflicting strands of 
thought concerning the expected relationship 
here and, therefore, an empirical inquiry into the 
structural relations across various industry sam- 
ples and time periods exemplifies the inductive 
approach suggested for such situations above. 

The most desirable measure of a firm’s inputs 
to innovational activity for such a study is data 
regarding the level and character of R and D ex- 
penditures, standardized by some uniform defini- 
tional criteria. The National Science Foundation 
has been collecting such data since 1957 for a very 
large sample of firms but they are able to provide 
information on it only aggregated over broad in- 
dustrial classifications, roughly comparable to 
the SIC 2-digit level categories. These reported 
data are therefore not very useful in applications 
at the microeconomic level indicated above. Many 
firms publicly report their annual R and D ex- 
penditures, but usually say little concerning the 
nature of such expenses or how their definitions 
relate to the NSF criteria. The researcher in this 
area must therefore work through an array of 
questionable figures often surrounded by a strong 
sense of firm security and secrecy. Even if he is 
successful in obtaining R and D data privately 
from firms, he will have problems getting a com- 
plete or representative sample in any industry. 


Indeed, for reasons of keeping the data confiden- 
tial, he usually can identify the characteristics of 
his sample only by phrases like “ten large chemi- 
cal firms” or the like. 

The aggregate character of data, even at the 
corporate level, will provide obstacles in such a 
study. For example, the size variable normally 
available will be the firm sales or assets across all 
the industries in which it produces rather than the 
corresponding measure in its major industrial 
activity. Hence, unless diversification by firms 
into more or less research intensive industries ac- 
tivities is negligible, or if not, at least independent 
of size, this hybrid measure will influence the 
Schumpeterian relations estimated for each in- 
dustry grouping. Where diversification is sub- 
stantial, the resulting estimate may bear little 
relation to the true structural relation pertaining 
to a particular kind of industrial activity. 

To help illustrate these points let us take a 
closer look at the firms in the chemical industry. 
Moody’s for 1969 lists 183 firms which produce 
chemicals. Of these 183 firms, 101 can be classified 
as based outside of the industry, or in the case of 
the conglomerates, as having no real base industry 
at all. These range in scope from companies whose 
bases are in related chemical processing industries 
such as petroleum refining, rubber products, and 
drugs to companies whose base industry involves 
a distinctly nonchemical technology such as elec- 
tronics, alarm systems, shoe machinery, and 
uranium mining. Obviously with over half of the 
firms producing chemicals being based outside of 
the industry, any assumptions regarding be- 
havioral homogeneity for all chemical producing 
firms are quite hazardous. Even among the 82 
firms that are based in the chemical industry there 
is a great range in the products and constellations 
of products they manufacture. Park Chemical, 
for example, is a fairly specialized manufacturer 
of metallurgical and automotive chemicals. Union 
Carbide also produces metallurgical and automo- 
tive chemicals. In addition, however, it produces 
a whole line of chemicals that includes agricultural 
pesticides, alcoholates, fluorocarbon propellants 
and refrigerants, fumigants, latexes for paints, 
lubricants, plasticizers, silicones, oils, resins, ure- 
thane foams, etc. Moreover, the 1966 Fortune 
Plant and Product Directory indicates that it pro- 
duces products in no less than 22 different 3-digit 
industries outside of chemicals, and it has divi- 
sions manufacturing carbon products, consumer 
products, electronics, foods, gases and equipment, 
metals and minerals, nuclear products, plastics, 
and textile materials. Despite the chemical base 
they share in common there is probably a greater 
degree of homogeneity in the product mix of 
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Union Carbide and some of the large diversified 
petroleum and acknowledged conglomerate com- 
panies than there is in the product lines of Union 
Carbide and Park Chemical. 

Nor are things much better if one limits one’s 
sample to the dozen or so largest firms. While each 
large chemical company produces any single prod- 
uct in common with a number of the other large 
chemical firms, the array and rankings of firms 
differs from product to product. Hence, it is diff- 
cult to speak of a single leader for the chemical 
industry although DuPont is by far the largest. 
Nor is it possible to predict which firms are most 
likely to introduce innovations in a specific area 
or what and from whom reactions can be ex- 
pected. 

Given. these facts, it would appear very hazard- 
ous to set forth an estimated structural relation 
on the Schumpeterian question based on a regres- 
sion over aggregate corporate figures for the larg- 
est dozen or so chemically-based firms. As shown 
above, such a procedure ignores the significant 
contributions of nonchemically based firms and 
includes the nonchemical production of those 
based in the industry. Indeed, the pointed dis- 
cussions and debates over the validity of observed 
results which have turned on questions of regres- 
sion specifications and proper deflating procedures 
and the like (for a survey here, see [3]) may very 
well be academic, given the weaknesses of the 
data bases common to all these studies. 


IV. Some Recommendations 


By focusing attention on current trends in con- 
centration, the publication of Berle and Means’s 
classic study in 1932 [1] helped launch systematic 
efforts to gather data on industry and aggregate 
concentration. In this we are very fortunate. The 
important questions concerning the absolute 
levels and trends in industrial concentration are 
among the best documented issues in the field. 

If similar progress is to be made on the many 
other hypotheses that warrant testing, then data 
appropriate for testing them must be collected 
and made available to researchers in the field. Of 


1Some Indication of the extent of intra- and inter- 
industry coverage to be expected in a sample of large 
chemically-based firms is provided from Bureau of 
Census concentration ratio figures for 1963 [6]. For ex- 
ample, the percent of the value of shipments accounted 
for by the eight largest firms whose primary enterprise 
category code is 28A (basic chemicals, plastica, synthet- 
ics) is only 36 percent in organic chemicals, 25 percent 
in inorganic chemicals, and 30 percent in plastics [6, 
p. 289]. At the same time, this source indicates that 
for the 16 largest firms in 28A enterprise category, ap- 
proximately 30 percent of value added and 40 percent 
of total employment is in a different enterprise cate- 
gory [6, p. 310]. 


particular importance here are data on firm op- 
erations on a fairly disaggregated basis. In seeking 
these data we have a potentially powerful ally in 
the stockholder. Both the stockholder and the 
economist have exhibited a heightened interest 
of late in finding out precisely what is taking place 
within the sprawling diversified corporation. 

For this reason we would like to join in support- 
ing the suggestion that a large data bank be estab- 
lished on a national level. In an age where great 
technological advances have been made in the 
data communication and processing field, one 
could certainly devise a system whereby such 
data could be made available for analysis, while 
at the same time respecting their confidential 
nature at the individual firm level. A computer 
system hookup from a national data bank to 
various academic centers which would involve 
central processing and the communication of 
results without any sight of certain confidential 
data inputs is an obvious development which is 
now feasible and highly desirable if the rational 
development of public policies is to be encouraged. 

Barring the creation of a supply of data of this 
proportion, econometric work in industrial organi- 
zation can be expected to move forward rather 
slowly. Indeed, a return in emphasis to the case 
study approach might even be in order—with the 


. subject of each case study being a single large 


diversified firm. These organizations each possess 
a sufficient amount of economic importance to 
warrant such special treatment. And with the 
analytical tools and information currently avail- 
able to us only a very thorough analysis of each 
giant firm can be expected to yield convincing 
conclusions. Certainly, the days when one can 
toss the total sales, profit, capital investment, 
etc., figures for G.M., 3M, Sperry Rand, and the 
other diversified giants into the electronic hopper 
and view the results with any confidence are 
numbered. 
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DISCUSSION 


PETER Ascu: It should come as no surprise to anyone 
to find that there are some basic problems remaining in 
industrial organization. What is surprising is the extent 
to which the papers we have heard agree on the nature 
and causes of these problems. As industrial organization 
specialists we might want to consider whether there may 
have been a conspiracy among the authors. As econo- 
mists, however, I hope we would conclude that authors, 
like businessmen, may independently arrive at similar 
conclusions, at least part of the time. 

These papers argue that our basic concerns are 
empirical, And that our difficulties arise both from 
inadequate data and from a theoretical apparatus that 


. may not permit very clear predictions to be made about 


firm and industry behavior. Given these kinds of prob- 
lems, how are we to proceed? Here the authors part 


' company, but only to a degree. 


mem 


Dean Grether tells us that we must broaden our sights 
and examine more closely the internal factors in the 
organization and decision processes of the firm, This 
kind of extension, when combined with the traditional 
market-structure approach, may provide a theoretical 
basis sufficient to deal even with large and diversified 
companies. 

Professors Grabowski and Mueller find the fact of 
diversification rather more troublesome. The world has 
changed, they state, in ways that reduce our ability to 
predict on the basis of orthodox theory; or, alterna- 
tively, it has changed in ways that expose theoretical 
inadequacies which existed previously. Despite this, 
they seem to believe that our theoretical problems are 
serious rather than fatal; and that collection of more 
appropriate data will enable meaningful empirical work 
to progress, albeit under less than ideal conditions. 

Dr. Singer is at once less satisfied with our theoretical 
constructs and more distressed by our past empirical 
efforts than the other authors. If I read him correctly, 
he is saying that our theories of firm and industry be- 


_ havior have never had much relevance; and that much 


empirical work, especially at the industry level, has been 


_ not merely irrelevant but misleading. The catalogue of 
' sins that Dr. Singer finds is impressive. It includes: the 


application of highly restrictive “static” models to a 


. “dynamic” world; the testing of these models in ex- 


tremely simplistic formulations, using grossly inade- 
quate data; the inappropriate employment of a partial 
equilibrium approach; and the use of results based on 
these faulty procedures to draw strong and unqualified 


‘ conclusions for public policy. 


I think it is important to consider what our past 


, empirical efforts have and have not accomplished, and 


the issue of concentration and profit rates is a useful case 
in point. There is a theoretical expectation that profit 


rates will be higher in monopolistic industries than in 
‘competitive industries, Taking high concentration as an 
.indicator of monopoly power, many investigators have 
‘tried to determine whether this expectation is supported 


empirically. The results have been mixed, but it seems 


safe to say that there now does exist a fairly substantial 


body of evidence linking profit rates and concentration. 


There are of course innumerable difficulties associated 
with such evidence. In the first place, the theoretical 
implication is very imprecise. We know that a monopo- 
list may earn an excessive profit (although this is not 
inevitable), whereas a competitive industry cannot. 
This is as much as the theory tells us, but it is not what 


` empirical investigators have been testing. They have, 
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by and large, addressed themselves to a similar sounding 
but significantly different proposition: that either the 
probability of an abnormal return or the size of the 
abnormality (or both), will increase with something 
called the “degree of monopoly.” It may be argued with 
equal logic (or illogic) that this is or is not a reasonable 
expectation. It does not, however, follow unambigu- 
ously from the theory. And, more important, it places 
us In the uncomfortable position described by Gra- 
bowski and Mueller, of testing hypotheses that lack a 
clear theoretical foundation. 

The empirical problems, both in data and in concept, 
that arise in studies of concentration and profit rates are 
often quite discouraging, Concentration indexes may 
be the best available measure of the “degree of monop- 
oly” in an industry, but for many familiar reasons they 
are at best crude and incomplete. Indeed, it is difficult 
to believe that a garden variety concentration ratio 
could do a terribly good job of explaining profit rate 
variations across industries. Even if the ratio were a 
perfect measure of monopoly power, rates of return are 
strongly—perhaps primarily—influenced by other fac- 
tors. These factors also may not be subject to precise 
measurement; yet we need to take account of them in 
order to observe the pure effect of concentration on 
profits. 

The profit data commonly employed in empirical 
studies are also deficient. They reflect different account- 
ing procedures and represent accounting profits rather 
than the economic profits with which we are really con- 
cerned. When based upon some measures of investment, 
profit rates may be influenced by such factors as the 
way in which different firms finance their operations. 
Finally, the observed profits attributed to any single 
industry may represent the aggregate of firms’ activities 
across various industries, 

When we add to all this the fact that many industries 
for which data are available are not theoretically well 
defined, the empirical problems loom large. To be sure, 
certain of these difficulties may be avoided by the care- 
ful investigator; but, as Professors Grabowski and 
Mueller point out, this may be accomplished only at 
some cost. An attempt to confine a study, for example, 
to well-defined industries and specialized firms implies 
decidedly nonrandom samples and makes any generali- 
zation of results all but impossible. Too often, we are 
probably not sufficiently vigilant about our procedures. 
Dr. Singer has pointed to some real problems in past 
studies,! although I cannot agree with all his objections.? 

1 For example, the use of questionable industry classi- 
fications. 


4 Singer shows, e.g., that the profit rate differential 
between high- and low-concentration industry groups 
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Once all these problems have been cited, what is the 
meaning and value of the findings on concentration and 
profit rates? One view, I suppose, is that the results have 
been based on such faulty procedures that they have no 
meaning whatever. I do not know whether this is what 
Dr. Singer believes, but if it is I must disagree with him, 
It is quite true that the evidence we have is far from 
overwhelming. The observed relationships are neither 
precise nor reliable across various samples and are in any 
case subject to heavy qualification. But it would not 
appear that the findings can be dismissed completely. 
Many of the conceptual and empirical problems men- 
tioned above would tend to work against the observa- 
tion of significant profit-concentration relationships; 
and investigators have generally been cognizant of diffi- 
culties that would bias conclusions in favor of their 
hypotheses. The empirical evidence does create some 
suspicion that monopolistic industries misallocate re- 
sources. This is a very modest conclusion. Indeed, the 
truly unfortunate fact is that the evidence does not sup- 
port anything stronger than a general statement which 
ig, on a priori i grounds, quite obvious, 

New problems arise when we try to interpret the 
findings on profit rates and concentration more closely. 
There are some grounds for suspecting, e.g., that con- 
centration may be serving as a proxy for other determi- 
nants of profits. This may be one reason why past 
results have been inconsistent; and not nearly enough 
has been done to explore such an empirically susceptible 
possibility. 

Past studies of concentration and profit rates (or 
industry performance generally) certainly need to be 
criticized. It goes without saying that careful measure- 
ment is better than sloppy measurement, and that ap- 
propriate caveats should be stated clearly along with 
statistical findings. To the extent that we are deficient 
in these areas, criticism is not only helpful but is indis- 
pensable. I believe, however, that on the whole it is the 
use to which past findings have been put and not the 
findings themselves that are the main source of diffi- 
culty, 

‘There are two kinds of reactions that cause particular 
diffculty, and I am certain that everyone familiar 
with the industrial organization literature has wit- 
nessed both. On the one hand, there is the use of basic 
theory and limited evidence as the basis for an indis- 
criminate attack upon industry concentration. This is 
what bothers Dr. Singer, and I could not agree with him 
more. Not only does such a reaction credit theory and 
evidence with more than they can support, but, in the 
concentration-profit rate case, it ignores the obvious 
possibility that profits may reflect socially desirable 
activity. 

On the other hand, there is the roughly opposite 





found by Professor Mann, disappears when the indi- 
vidual industry observations are weighted by industry 
size. This is an interesting point, but I would suggest 
that the welghted and unweighted averages convey 
quite different kinds of information; and, further, that 
the unweighted averages employed by Mann may well 
be the more relevant of the two for the questions he 
addresses. 


reaction that because we have somehow failed to prove 
that concentration is “bad,” it is therefore “good.” This 
reaction usually shows up, explicitly or implicitly, as an 
argument that inconclusive theory and evidence some~ . 
how support the status quo. These two reactions are 
equally incorrect. The unhappy fact is that our theory 
and evidence on the behavior of firms and industries are 
inconclusive. Neither a decision to restructure the 
economy nor a decision not to restructure it can be 
predicated on the knowledge we have gathered to date. 

I find this a disturbing conclusion, After all, it has 
been thirty-two years since Edward S. Mason noted 
that the effects of economics upon public competition 
policy are largely negative. Our empirical techniques 
have become more sophisticated, our data sources have 
improved somewhat, and we have made very extensive 
use of computers. But I would find it difficult today to 
discuss our impact on policy in much more optimistic 
terms than did Mason. 

I have concentrated my remarks on some of the points 
raised by the Singer paper, but I would like to mention 
one issue concerning all three papers. I have one objec- 
tion, which is perhaps something of a quibble. This is the 
impression, if not the implication, which might be drawn 
from the papers as a group, that better measurement 
will somehow enable us to solve all relevant problems in 
industrial organization. None of the authors says this, 
and they may not believe it; but it is possible to con- 
clude from what has been said and from what has not 
been said that we have no other pressing concerns. 

It should be pointed out that even with appropriate 
theories and ideal data some problems in which we are 
all interested would remain. This can be seen most 
generally in discussion of public policy issues. I am most 
unhappily impressed by the extent to which our policy- 
makers are confused about priorities, both in antitrust 
and the regulated sectors. It is not just a matter of lack- 
ing good economic information—although this is an 
important part of the problem-—but of failing to see that 
noble objectives inevitably conflict and that there is a 
clear need to decide in effect what is important to us. 
Economics cannot define the “right” objectives; but 
economists can contribute to the discussion. Unless we 
do so, even our best theoretical and empirical efforts 
ultimately may count for very little. 


ALMARIN Puts: The evaluations of the state of 
industrial organization in the papers by E. T. Grether, 
Eugene M. Singer, and Henry Grabowski and Dennis 
Mueller are much more alike than their titles suggest. 

In each paper, occasion is found to note the inade- 
quacies of the theoretical foundations on which indus- 
trial organization studies are based. Dean Grether 
resists a direct suggestion that the market structure- 
conduct-performance approach to these studies be 
abandoned. Yet he attacks the approach with some 
vigor. In one sweep, he (a) acknowledges that the ap- 
proach is based both logically and historically on the 
revolution in theory which took place in the 1930's; (b) 
argues that the approach is largely irrelevant for studies 
of the “most important issue for the field” (Le., the 
behavior of the large diversified corporation); (c) holds 
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that the “general [market] case. . . really is oligoply”; 
and (d) laments “the inherent negative stance of most 
oligopoly models’—on which the structure-conduct- 
performance approach is admittedly based. 

Dr. Singer finds little help in industrial organization 
studies from either theories of competition or monopoly. 
In his words, “a model can suggest almost any alterna- 
tive.” But, in Singer’s view, whether helpful or not, the 
ostensible use of models in making predictions or policy 
decisions concerning market performance by picking, 
say, & concentration ratio as the measure of structure 
and, say, profits as the measure of performance is a 
backwards step for the field, Further, even if the specific 
predictions were accurate, problems such as those ap- 
pearing in the theory of second-best would cloud their 
welfare implications, 

Professors Grabowski and Mueller come directly to 
the criticism of theory; they devote the first substantive 
section of their paper to “Problems Associated with a 
Lack of Theory.” Among other things, they join Dean 
Grether in arguing the importance of the large diversi- 
fied firm in today’s world and in asserting the irrelevance 
of nearly all existing microtheory with respect to the 
behavior of such firms. Considering all three papers, one 
gains a sense of considerable despair. 

The papers also note problems of an empirical nature. 
Dean Grether observes that Census data “are relatively 
crude” and fail to cover nearly the gamut of the varied 
structural and performance dimensions. Dr, Singer 
reviews the evidence on trends in concentration, ponder- 
ing the economic import of the findings and demonstrat- 
ing their sensitivity to alternative weighting schemes. 
Similar sensitivity is shown for measures of relation- 
ships between concentration and profit rates. Professors 
Grabowski and Mueller devote the second substantive 
portion of their paper to “Problems Associated with the 
Lack of Data.” Again, the senge of despair. 

There is little in the specifics of these papers with 
which I am inclined to disagree. Oh, there are matters 
of emphasis, interpretations of fact, omissions of certain 
references I might have used, but these are hardly things 
to quibble over here. It is the pessimistic tone set by the 
papers—especially the Singer and Grabowski and 
Mueller papers—that is troubling. While it is certainly 
true that theoretical and data deficiencies impair the 
economics of industrial organization, my view is that 
the picture is not so bleak as might be supposed from the 
present interpretations of the state of the field. Inter- 
esting operational hypotheses remain within the present 
state and new directions for the field seem reasonably 
clear, 

Dean Grether, the most sanguine of the present 
authors, indicates what some of the changes might be. 
He says (by implication, at least) that the structure- 
conduct-performance approach requires modification 
and amendation. Research ig needed on the internal 
organization and behavior of large firms, since structure 
fails to explain their behavior. Among the subjects of 
inquiry would be “the investigation of the interaction 
of structural and behavioral factors into long-period 
analysis so that we would have a better understanding 
of the long-run determination of market structures.” 


Thus, as I read him, Dean Grether would combine the 
static structure-conduct-performance approach with 
dynamic elements that treat structure and conduct as 
being functionally related over time to differences in 
performance. It seems that Grabowski and Mueller 
adopt something of the same position in their discussion 
of dynamic behavior and lag structures, though this is 
not wholly clear. In any case, I would heartily endorse 
research efforts in such a direction. 

The Grether paper (not strongly, yet by more than 
implication) also urges additional research based on 
organizational theories and behavioral and management 
sciences. Grabowski and Mueller again seem to sym- 
pathize. None of the papers, however, stresses the com- 
plementarity between research on dynamic variations 
of the structure-conduct-performance approach and 
research on large-scale organizations, group behavior 
and group decision making. The latter is essential to the 
erection of dynamic models incorporating adaptive 
responses. 

Some studies following these lines have already been 
made, There is scope for many more. Indeed, in the face 
of the propelling policy interests and applications which 
Grether sees, additional and fruitful research is all but 
inevitable, For the next few years, at least, research 
relating to policy aspects of microeconomics will gain in 
importance. If industrial organization is to make its 
contribution, however, it will have to broaden its areas 
of topical interests as well as strengthen its methods. 
Antitrust and the regulation of business through con- 
trols on structure and conduct will not, in my opinion, 
be the vital concerns. Instead, improvements in resource 
allocation will come more from sagacious intervention 
in the market process through myriad forms of other 
controls, including public pricing and tax-subsidy tech- 
niques that account for externalities. Here industrial 
organization and the microeconomics of public finance 
could well become indistinguishable. And economists 
could make major contributions to the commonweal. 


James W. McK: The observations in these three 
papers are diffuse, no doubt reflecting the diffuseness of 
industrial organization itself. Without attempting to 
discuss all of the cardinal points made by their authors, 
I would like to offer my reactions to two of them. 

1, Structure, Behavior, and Performance. Students of 
industrial organization are certainly eclectic in their 
choice of applied theoretical models, but the choice 
depends largely on what questions they are attempting 
to answer. E. T. Grether points out that analysis often 
runs directly from structure to prediction of perfor- 
mance results, and that for this purpose only a simple 
specification of “structure” is required: concentration 
and size, entry conditions, and (sometimes) product 
differentiation. Some investigators have found concen- 
tration alone to be enough for prediction if performance 
is measured by a profits test, since the other two ele- 
ments of structure are largely collinear with concentra- 
tion in their effects upon profits. Other students have 
added tests for other structural variables, but their yield 
in fuller explanation of profits performance shows 
rapidly diminishing returns. 
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The leanness of structural specifications for the 
purpose of testing performance is simply the counter- 
part of the austere assumptions of theoretical market 
models. These models generally predict equilibrium 
results, of which profit performance is a key dimension. 
They are not concerned with describing or predicting 
behavior. In following their lead, students who examine 
the relationship between concentration (and perhaps 
entry conditions) and profit performance are not trying 
to supersede the theoretical models of monopoly and 
competitive equilibrium. They are trying to identify 
and predict the cases in the real world whose perfor- 
mance lies toward the one pole or the other. This anal- 
ysis is ultimately based on theory-—that is to say, on a 
general systematic view of economic relationships; it is 
not a manifestation of rootless, ad hoc empiricism. Nor 
is the policy implied by its findings. 

Let me digress a moment in order to comment on 
Eugene Singer’s reference to the “second-best” problem. 
He observes that “deconcentration of some but not all 
industries may merely benefit a few industries at the 
expense of other industries with either a negative or no 
net benefit conferred on the economy.” True, it may; 
but it may not. The Antitrust Task Force last year 
thought that it probably would not. It also thought that 
the burden of proof should be shared by those who 


would raise this objection, though anyone can agree that - 


we would like to know more about it. What bothers me 
about the second-best issue is that it seems to come up 
of late in practically every discussion of policy. One can 
scarcely propose a policy touching any part of the micro- 
economic structure without the red flag of “second- 
best” going down. If we had to correct every misalloca- 
tion in the economy before proceeding against any prob- 
lem, we could never have any policy for improvement at 
all. I suspect that the second-best principle is beginning 
to assume the role that the New Welfare Economics 
used to have: that of paralyzing the will to attempt solu- 
tions to outstanding economic problems. The point is 
that there are third and fourth bests, ranging down to 
the worst, or perhaps the second worst. We want to 
make sure, of course, that offsetting changes elsewhere 
do not rob us of the ostensible benefits of any policy 
change, but we should not assume that any problem we 
are examining actually represents a second-best solu- 
tion. 

Besides predicting performance, economic analysis 
should be able to explain the market behavior that we 
actually observe. For this purpose we need a more com- 
plex and detailed specification of structure than the 
specification that suffices for performance analysis. 
Behavioral problems are interesting chiefly in disequil- 
ibrated systems, or when our general analysis fails to 
predict a market equilibrium. This is eminently true of 
oligopoly, and it is no accident that industrial organiza- 


tion has been preoccupied with oligopolistic markets. 
“Pure” oligopoly theory itself is highly eclectic and 
evidently conscious of its own inadequacy. There are a 
great many patterns to explain and many combinations 
of predictive elements are possible. 

2. Management Motivation and the Behavior of the 
Large Corporation. Dissatisfaction with profit maximiz- 
ing as an all-embracing principle of business behavior 
is not new, nor did it grow out of the study of industrial 
organization. Economists, like everyone else, have 
known for a long time that managers’ interests tend to 
deviate somewhat from stockholders’ interests in the 
large corporation, and that these organizations suffer to 
some degree from suboptimizing by their component 
parts, We are algo aware of the difference between profit 
maximizing in the short run and in the long run and of 
the difficulty of defining maximizing at all in the pres- 
ence of uncertainty and differing risk preferences. These 
are at least frictions, helping to account for observed 
deviations from equilibrium. At best they lead to alter- 
native hypotheses, such as “sales maximization subject 
to a minimum profit constraint.” 

Yet the profit motive does not seem to have been 
replaced altogether by these elaborations. I agree with 
the observation of Grabowski and Mueller that an un- 
critical acceptance of “satisficing’”’ as a postulate of 
motivation would “fractionalize” the economist’s world 
completely and reduce him to marveling at the drama 
of business executives each doing his thing. But it is 
striking how often the alternative motives seem to 
evaporate in actual cases—how satisfied the executives 
are with profits and how dissatisfied without. We can 
say, I think, that there is a lot more leeway for second- 
ary motivation in noncompetitive situations than when 
the pressures of competition force businessmen to mini- 
mize costs and struggle for their share of capital re- 
sources, This has often been observed. 

The large conglomerate firm presents a more complex 
empirical problem for explaining behavior than the 
large single-industry corporation but not one different 
in kind. The policy implications also seem familiar, if 
economic performance is defined in the usual manner: 
to keep enough competitive pressure on conglomerates 
and their component parts to ensure that the survival 
motive, the profit motive, the sales-maximizing motive, 
and the satisficing motive all lead the firm to minimize 
costs, to innovate, to maximize efficiency, and to direct 
the flow of capital resources into the activities most 
urgently demanded by the economy. If the growth of 
conglomerates is artificially encouraged by aberrations 
and anomalies in capital markets, we should be able to 
find the tools of policy to deal with that problem, also. 
New departures in antitrust policy may well be needed, 
and certainly we need better information about con- 
glomerates than we have now. 
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NEW DIMENSIONS IN NATURAL RESOURCES 
NEW DIMENSIONS FOR TRANSNATIONAL MARINE RESOURCES 


By Francis T. CHRIsty, JR. 
Resources for the Future, Inc. 


Introduction 


| 
| It is not difficult to anticipate that the oceans 


will become a source of major conflict between na- 
tions during the next decade, The conditions that 

ave prevented states from struggling over the 
sea’s wealth have changed drastically in the past 


‘few years. In part, this is due to the growing value 


‘of marine resources and the increasing incentive 
‘of nations to appropriate the resources. And in 


part it is due to the greatly decreasing interna- 
tional restraints to the extension of national limits 


‘and other means for the unilateral acquisition of 
wealth. 


In 1945, the Truman Proclamation extended 


.U.S. rights to seabed resources out to the edge of 


the continental shelf. Most states followed suit. 
And now rights are being extended directly by 
‘claims and indirectly by the granting of conces- 
sions beyond the edge of the shelf and down the 
continental slope. 

In 1958, when Iceland claimed exclusive fishing 
limits out to twelve miles, it was over the opposi- 
tion of many maritime states. But the success of 
the claim and the acceptance by the British broke 
the dam of the traditional narrow limits, and most 
states were quick to adopt similar extensions. 
Several states have actually gone well beyond 
twelve miles, and others may soon follow. 

In these and other less direct ways the tradi- 
tional restraints to national appropriation of the 
sea’s wealth are being broken. The continued 
viability of the principle of the freedom of the 
seas is open to question. And as the seas’ wealth 
becomes divided, both along its margins and in the 
distant regions, conflict becomes inevitable. 

The alleviation of conflict is possible, but it will 
require, among other things, some viable substi- 
tute for the freedom of the seas so that there will 
be new restraints to—or at least an orderly pro- 
cess forthe appropriation of exclusive use rights. 
And this, in turn, will require the formulation of 
new international rules and institutions. 

‘Social scientists have an important role to 
play in the formulation of the new rules and in- 
stitutions. But thus far, only a handful of social 
scientists have done significant research on the 
problems of international marine resources and 
policies. This paper is written in the hope that it 
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may tempt more social scientists to turn to the 
oceans. 

The central differences between resources of 
land and those of the sea are due to the different 
political and natural media in which the resources 
occur: (a) the absence of national jurisdiction and 
(b) the overlap of uses within the same physical 
space. Five elements help to characterize the dif- 
ferences. First, exclusive rights cannot be readily 
obtained and it is extremely difficult to control 
the amounts of capital and labor applied to the 
resource. A second element lies in the direct con- 
frontation in the exploitation of the same re- 
source between economic units that operate under 
different wage/price structures and different 
value systems. The third, already mentioned 
above, is the relaxation of restraints to the ex- 
tension and appropriation of rights of ownership. 
The fourth is the dificulty of management. And 
the fifth, which is a product of the natural 
medium, lies in the fact that the resources occur 
in three dimensional space and are strongly in- 
fluenced by the flow of forces and currents through 
space. 


Open Access 


Resources for which satisfactory exclusive 
rights are not available or are difficult to obtain 
are generally referred to as open access or com- 
mon property resources. Under certain types of - 
management, these may include air, water, out- 
door recreation areas, oil pools, fish, wildlife, 
scenic areas, etc. In some cases, the use of the re- 
source is incidental to the production of other 
goods as, for example, when water is used as cool- 
ing agent in the production of steel or air is used 
for the disposal of gaseous wastes. In these situ- 
ations, economists have tended to analyze the 
common property situations in terms of externali- 
ties. 

In other cases, however, the resource itself is 
the major factor of production: common pools of 
oil, fish, wildlife, etc. Here the research approach 
is on the conditions and consequences of open 
access rather than on externalities. While there is 
no sharp distinction between land and sea re- 
sources in this respect, the condition of open access 
is more prevalent and more difficult to change on 
the oceans than on land. This is in part due to the 
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fugitive characteristics of some of the resources— 
the fact that salmon, tuna, and even the plant 
nutrients may travel thousands of miles. But it is 
also due to the traditional difficulty of closing 
access to a resource in which all nations feel that 
they have a right. 

Since the exposition in 1954 by H. Scott Gordon 
[1] of the theory of common property in fisheries, 
there have been few studies of either an empirical 
or theoretical nature. The few fisheries that have 
been studied, by Crutchfield and others [2] [3] 
[4] [5] [6], have clearly demonstrated the prev- 
alence of economic waste associated with open 
access. But the studies are both few in number 
and limited in significance. They have dealt only 
with single fisheries and the efforts of single na- 
tions. Research should be expanded to include 
studies of the economic consequences of open 
access to fisheries that are ecologically interre- 
lated, of fishing industries that utilize different 
species during different seasons, and of fisheries 
that are utilized by nations with different wage 
/price structures. Such studies will require sophis- 
ticated handling of poor data as well as the ability 
to deal with such peculiarities of fisheries as the 
share system of wages, severe fluctuations in an- 
nual yields, the relatively high degree of immobil- 
ity of many fishermen, and the strange but com- 
mon forms of conservation regulations that pro- 
hibit technological innovations and increase 
catching costs. 

In addition to empirical analyses, there is con- 
siderable need for expansion and refinement of 
the theoretical elements of common property 
fisheries.1 Models simulating the conditions de- 
scribed above could be particularly useful in 
pointing the way towards improved management 
under conditions of open access. Short-term ef- 
fects, such as intraseasonally declining yield func- 
tions and changes in effort, should also be ana- 
lyzed. 

In addition to fisheries, the principle of the free- 
dom of the seas impedes the acquisition of ex- 
clusive rights for other uses and resources of the 
sea. Several large companies, such as Tenneco, 
International Nickel Company, and Kennecott 
Copper, have given evidence of a strong interest 
in the possibility of exploiting the manganese 
nodules that lie on the deep ocean floor, well be- 
yond the limits of present coastal state jurisdic- 


1 For a general discussion of research needs see Clif- 
ford S. Russell [7]. For recent theoretical analyses see 
Vernon Smith [8], Harlan C. Lampe in [4], and the pa- 
pers presented at the MacMillan Fisheries Economics 
Symposium held by A. Scott, Univ. of British Columbia, 
Mar. 24-25, 1969. 


tion. While the likelihood of commercial success 
still appears to be a decade or two away [9] ques- 
tions are being raised as to the desirability of ex- 
clusive rights as against open access. The signifi- 
cance of the questions lies in the fact that if exclu- 
sive rights are desirable, it will necessitate either 
some totally new international machinery or a 
division of the seabed among coastal states. 


Disparity of National Values 


A second, and sharper, distinction between 
land and sea resources lies in the direct confron- 
tation between units that operate under highly 
diverse national values and economies. On the 
Grand Banks of the Northwest Atlantic, for ex- 
ample, the fishermen of more than a dozen na- 
tions congregate to catch cod, haddock, and other 
groundfish. They come in everything from small 
dories to highly organized fleets of specialized 
vessels, from the local ‘‘outports” of Newfound- 
land and the distant cities of Japan. 

The freedom of the seas has permitted a vast 
distribution of fishing effort. The Japanese and 
Soviets fish in all corners of the world with large 
factory vessels and special catching and transport 
ships. The South Koreans have the largest tuna 
fleet in the South Atlantic, Even the U.S., as un- 
developed a fishing nation as it is, has vessels off 
Latin America fishing for tuna and shrimp. 

And since the major fishing grounds of the 
world tend to be limited in size and number and 
generally close to land, the distant water fisher- 
men are frequently in direct competition with the 
small local craft of the nearby coastal states. The 
difficulties occur when, as is inevitable, the stocks 
become depleted and regulation becomes neces- 
sary. At this point, it becomes important to de- 
termine the value of the stocks and the effect of 
alternative regulations upon the economic in- 
terests of the users—~a task that is far from easy in 
view of the disparity of the interests. 

On a much broader scale, differing national 
values and interests will have to be sorted out as 
the world community attempts to give meaning to 
such elusive terms as the “common heritage” or 
“common wealth” of the seas. Two years ago, the 
General Assembly of the United Nations created 
a special seabed committee in response to the 
growing deep water activities of oil companies, 
the possible exploitation of deep sea manganese 
nodules, and the possible use of the seabed for 
the placement of nuclear weapons. The two eco- 
nomic questions that are now being raised deal, 
first, with the appropriate and acceptable limits 
of coastal state jurisdiction and, second, with the 
character of the international regime that should 
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govern exploitation beyond those limits. Although 
these questions are directly concerned with the 
production and distribution of the sea’s wealth, 
little has been done to determine the nature of 
that wealth, much less the effects of different 
limits and regimes upon its distribution or upon 
the concept of the “common heritage.” 

_ Qne indication of the importance of such studies 
lies in the fact that those states that oppose inter- 
national machinery do so in large part because 
they feel that “the concept of a ‘common heri- 
tage’ fis] unrealistic’ since it disregards the 
“existence of States with differing social systems 
and differing systems for the ownership of prop- 
erty” [10]. 


Distribution of Wealth 


A third difference between land and sea re- 
sources lies in the fact that there is no system for 
the orderly acquisition of the sea’s wealth. 
Through various means, direct and indirect, states 
are acquiring greater shares of the sea’s wealth 
for themselves and reducing the amount of wealth 
available to others. Since the reductions have, 
thus far, been relatively small or widely diffused, 
the conflicts have also been relatively insignifi- 
cant. But as the incentives to acquire greater 
shares of the sea’s wealth increase, so will the 
severity of the conflicts. 

As already stated, there are no clear-cut or-uni- 
versally accepted limits to the jurisdiction of 
coastal states. It has been suggested that no 
limits should be drawn short of the midpoints of 
the oceans so that all areas of the sea will come 
under some nation’s jurisdiction. But there are 
several reasons why such a solution would be both 
impractical and unacceptable. For one thing, fish 
are no respecter of boundaries, and fisheries’ 
management would still require some kind of in- 
ternational agreement. For another, the strategic 
position of certain islands would make such a dis- 
tribution a crazy patchwork of politics (viz., the 
South Sea Islands, Bermuda, the Bahamas, Tris- 
tan da Cunha). The U.S. Navy would oppose the 
solution because it would tend to impede mobility 
of warships. And the Soviets would not agree be- 
cause they would gain so little. 

In recognition of these effects, most states now 
agree that limits will have to be drawn short of 
the midpoints and that a large area of the seas 
should;remain international in character. But 
there isino agreement as to where the limits should 
be drawn and little knowledge as to how different 
limits would affect the distribution of wealth. 

Maintaining a portion of the seas as interna- 
tional, however, does not prevent states from 


finding other means than the assertion of claims 
for the acquisition of the sea’s wealth. Several 
stocks of marine fish and mammals have been 
divided up among a few parties: Antarctic whales, 
Fraser River salmon, North Pacific fur seals, both 
eastern and western Pacific salmon and king 
crabs, and others. In each of these cases, the divi- 
sion of wealth is based on the assumption that 
nonparticipants will continue to refrain from par- 
ticipating—-an assumption of questionable merit. 
There are also other, less obvious distributive 
effects taking place. Certain conservation rules, 
while ostensibly preserving open access, have dif- 
ferential effects upon the participants and operate 
as a barrier to new entry. In some cases, such as 
Antarctic whales, it has been advantageous for a 
few parties to decimate, if not extinguish, a re- 
source—to the diminution of the “common heri- 
tage.” The disposal of wastes (including poison 
gases) may be a highly valuable benefit to one 
state but a cost to all others. Even scientific re- 
search may have distributive effects, as pointed 
out by the Maltese ambassador to the United 
Nations. “Who,” he asked, “is likely to profit 
most in practice, that is economically and mili- 
tarily, from the scientific programmes proposed 
to us? Not land-locked countries, not countries 
bordering on closed seas, not the developing world 
in general—and, I would add, not the goal of 
demilitarization of the ocean floor” [11]. 
Research on the wealth of the seas and its dis- 
tribution should be valuable in reducing the po- 
tential for conflict. It would be helpful to have 
studies that could improve perceptions of the 
sea’s wealth, evaluate the gains and losses of al- 
ternative actions and arrangements, analyze the 
mechanisms by which wealth is being distributed, 
and, in general, provide the participants with more 
common and accurate bases for decisions. 


International Management 


For reasons that are obvious in the foregoing 
discussion, the management of the sea’s resources 
is much more difficult than that for land. At the 
same time, however, it is also clear that the need 
for management systems is becoming critical, 
both for the purposes of facilitating rational use 
and for the alleviation of conflict. 

Thus far, the experience on the seas has been 
far from satisfactory. There is only one interna- 
tional conservation agreement that has been 
economically effective. This agreement provides 
that the fur seals of the North Pacific can only be 
harvested on their breeding islands. The two 
states that refrain from taking seals on the high 
seas (Japan and Canada) receive a portion of the 
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skins that are harvested (by the U.S. and 
U.S.S.R.) in exchange for their loss of access. In 
all other international agreements, the regula- 
tions are designed only to prevent physical waste. 
Of these, only a few have even succeeded in reach- 
ing this objective, generally at great cost. 

For example, the Inter-American Tropical 
Tuna Commission recently agreed to impose a 
total limit on the seasonal catch of yellowfin tuna. 
As might have been expected from the experience 
of a similar control established on Pacific halibut 
in the 1930’s, the length of season has dropped 
rapidly as the fishermen have increased their 
investments in larger and faster vessels, in at- 
tempts to get greater shares for themselves before 
the total limit is reached and the season closes. 
When the limit was imposed in 1967, the capacity 
of the U.S. tropical tuna fleet was 37,000 tons. By 
the start of the 1968 season, it was up to 43,600 
tons. At the end of that season, it was at 48,300. 
It is now 55,600 tons and will reach 65,000 tons in 
1970—an increase of 75 percent in the four years 
of control. The allowable catch was increased this 
year by a third, over the objections of the scien- 
tists, but still the season has dropped to four 
months from the nine that it was formerly. 

In addition to the several agreements already 
mentioned, there are many more to which the 
U.S. is a party. In the last few years, several of 
these have been ad hoc bilateral arrangements 
with the Soviets and the Japanese, by which they 
abstain from fishing in certain international 
waters of interest to U.S. fishermen and receive, 
in exchange, certain rights within the area of 
exclusive U.S. limits. A complex melange of over- 
lapping and intermixed agreements is developing 
throughout the world. And yet there have been 
virtually no studies of decision making and opera- 
tions of international fishery arrangements—no 
analyses of the mechanisms of trade, of gains and 
losses, constraints, objectives, or degrees of 
SUCCESS. 


Overlapping Uses 


The final distinction that may be helpful in 
differentiating between land and sea resources 
derives more from the natural than the political 
medium. The buoyancy of water supports surface 
activities. The water’s low density facilitates sub- 
surface activities. And its fluidity creates an open 
environmental system. In vertical dimensions, 
coal is mined in shafts below the sea floor, oil is 
drilled from platforms fixed to the bottom and 
rising above the water, minerals can be dredged 
from the surface of the ocean bed on which solid 
wastes (some of them toxic) may be deposited, 


sedentary animals are scraped from the bed on 
which telephone cables may lie, bottom feeding 
animals are caught in traps or trawls, mid-water 
species may be taken by hook and line or by 
trawls which occasionally interfere with sub- 
marines, surface species are taken by net and 
harpoon, and the surface itself is used for shipping 
as well as the vessels engaged in extracting re- 
sources. In horizontal dimensions, the flow of 
water brings pollutants, plant nutrients, tempera- 
ture changes, and forces from far distant areas, 
while fish, ships, and submarines move with or 
against the currents. 

It might appear that the oceans are so vast that 
interference between these various uses and forces 
is not likely to be great. But for several reasons 
many of the uses tend to be concentrated in cer- 
tain areas. On fertile fishing grounds, for example, 
there are conflicts between the use of stationary 
gear (such as traps), floating gear (such as long- 
lines), and towed gear such as trawls. Greenland 
fishermen have complained that their longlines 
and gillnets have been destroyed by German 
trawlers. And the Japanese have claimed that 
some of their longline gear has been deliberately 
destroyed by Mexican purse seiners. 

Fishing is generally good in the relatively 
shallow waters of the continental shelf. But it is 
also economical to drill for oil and gas in these 
areas, and their proximity to land means that the 
same areas may be heavily used by shipping. This 
ig evident in the Gulf of Mexico and the North 
Sea and is developing on the Grand Banks. The 
problems of conflicting uses in these areas are 
compounded by the differences in jurisdiction— 
the coastal state may have control of shipping out 
to three miles, control of fishing out to twelve 
miles, and control of oil and gas operations well 
beyond that. Thus, there are difficulties not only 
in choosing among conflicting uses but also in 
determining the appropriate institutions and 
vehicles for making the choices. 


Summary 


Essentially, the seas are in a stage of transition. 
They are moving from a condition in which prop- 
erty rights are almost nonexistent to a condition 
in which property rights of some form will become 
appropriated or made available. The transition 
stage may be of short duration for certain re- 
sources along the sea’s margins—or it may be 
much longer for the relatively abundant resources 
far from shore. The rights may go to individual 
states or to some agent acting on behalf of re- 
gional or world communities. But eventually, as 
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the sea’s resources become more valuable, exclu- 
sive rights will be acquired. 

The acquisition of exclusive rights clearly 
affects the distribution of the sea’s wealth. And 
while it is conceivable that such distribution can 
be achieved without conflict, it is most unlikely 
that nations will be able to develop the inordinate 
; amounts of good will, mutual understanding, and 
institutional innovations that will be necessary to 
| do this. A more reasonable goal i is to reduce the 
t potential for conflict and minimize the damages 
from conflict. Social scientists can help in reaching 
this goal. But to do so, they will have to turn to 
‘the seas in earnest and deal with the new dimen- 
sions that mark the use of the sea’s resources. 
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THE ECONOMICS OF CONGESTION AND POLLUTION: 
AN INTEGRATED VIEW 


By JEROME ROTHENBERG 
Massachusetts Institute of Technology 


I. Generic Congestion, Customary 
Congestion, and Pollution 


Increasing popular and professional attention 
is being given to two types of phenomena charac- 
terized by substantial externalities: urban con- 
gestion and environmental pollution. Both repre- 
sent the unkind rub of human activities on one 
another, where there is no intermediation of a 
market to enable affected parties to confront their 
tormentors. Examination of the phenomena re- 
veals that they have much in common beyond the 
sheer fact of externalities. The structure of the 
externalities is stmilar,' and an exploitation of this 
similarity throws light on why they are both 
becoming critical problems in our society, what 
their consequences are, and what kinds of mea- 
sures can be used to mitigate their damage. 

In the present paper we propose to treat con- 
gestion and pollution problems as members of a 
single class, integrating the distinctive character- 
istics of the two together as aspects of one phe- 
nomenon. We shall first discuss the nature of this 
more abstract configuration of socioeconomic 
interaction, and then display its ramifications in a 
mathematical model which treats both positive 
and normative considerations. 

Highway traffic jams, queues, crowding of 
beaches and parks and museums, and air and 
water and noise pollution are all forms of social 
congestion. Common to all of them is that more 
than one agent is attempting to share a type of 
service that is not furnished in a separable unit 
earmarked for each user. They are consuming in 
common form a “‘public good’’—whether it be a 
highway or beach or volume of air or a water- 
course. In all, the presence of other users ad- 
versely affects the quality of services which that 
public good renders to each. Quality deterioration 
may be revealed in terms of the length of time, 
safety or psychological tension of an auto trip, the 
size of available area of picnic or swim space, the 
level of aesthetic disfigurement of a setting by 


1 The flluminating works of Allen V. Kneese on en- 
vironmental pollution—as for example his, Air Pollu- 
tion—General Background and Some Economic Pros- 
pects,” chapter in Harold Wolozin, ed., The Economics 
of Air Pollution (Norton, 1966), p. 34—recognize this 
similarity. 


litter or noise, the degree of obstructedness or 
average viewing time, of paintings, the amount of 
eye and lung or ear irritation in the air, or the 
odor, taste, bacterial count or fish population in a 
body of water. In all of these, moreover, quality 
deterioration does not set in as soon as more than 
one user attempts to share the public good in 
question. Depending on the nature of the public 
good, a differing but rather wide range of users 
may be accommodated with no perceivable dete- 
rioration of quality. Each good has a “capacity,” 
or threshold, beyond which interference effects 


first become noticeable and then increase dispro- 
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portionately. Finally, while some part of the 
capacity of the public good may be natural, or 
given by nature as a “free good” (this does not 
apply to museums), deliberate human action can 
either increase that capacity or mitigate the qual- 
ity impairment stemming from any given level of 
socioeconomic interaction. Thus, low flow aug- 
mentation procedures can enhance the waste 
assimilative powers—the capacity—of a river, or 
sewerage treatment plants can decrease the extent 
to which any given flow of effluents overwhelms 
it. Various forms of recycling affect air pollution, 
widening a highway affects trafic flow, rationing 
devices influence the obstructiveness of a given 
crowd in a swimming pool or museum. 

This composite of public good sharing and the 
policy variability of medium capacity and rate of 
interference by-product for each unit flow of 
interaction is the basic characteristic of the 
generic “congestion” process which we shall treat. 
Under this broad head the more conventionally 
conceived congestion and pollution take some 
what specialized forms. 

What distinguishes congestion from pollution in 
terms of the more inclusive concept is chiefly the 
relationship among the generators and victims of 
“interference.” If highway traffic is the classic 
example of congestion, then the central inter- 
personal distributive fact about it is that all users 
are using the medium (the public good) in much 
the same way, each is damaging service quality 
for both others and himself, and the ratio of self to 
other damages is approximately the same for all 
users. It would be difficult to separate users into 
abusers and victims. Congestion is not looked on 
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as a process in which important real income re- 
distribution occurs—some benefiting by imposing 
damages upon others. The whole user group loses 
homogeneously by its self-imposed interaction. 

The essence of pollution, on the other hand, is 
that there are some users who do abuse the 
medium—the polluters—while others are rela- 
tively passive victims of such abuse—the ‘“‘pub- 
lic.” In these processes users differ among them- 
. selves in how they use the medium. Some users 
employ rivers as sewers for noxious materials; 
others—downstream—simply want to drink the 
water. Some use the atmosphere similarly as a 
medium for noxious waste disposal; others simply 
want to breathe it. Jet planes make the noise; 
housewives are forced to submit to it. Thus, pol- 
lution often lends itself to a distinction between 
destructive and constructive uses of a medium, 
between guilty and innocent parties. Significant— 
whether morally or in scope—income redistribu- 
tion is a key aspect of the process. 

The legal and ethical characterizations of the 
distinction are controversial. Is a pulp processor 
destructive because of what he puts into the river, 
or because of what other upstream users are put- 
ting in at the same time, or because of what a 
downstream user is taking out? If no other up- 
stream discharger existed or if there were no 
downstream user, his actions would hurt no one. 
Who has property rights in the river? Is it a ques- 
tion of who came first? Even if it were, this would 
not resolve the issue, since it is not the sheer exis- 
tence of upstream and downstream users that 
causes the difficulty but the scale of their inter- 
action. Up to a certain scale, upstream use causes 
no quality deterioration. It is the marginal incre- 
ment which crosses the threshold that becomes 
noticed. But then the damage is produced by all 
the upstream users, not just the marginal one. 
Can a destructive-nondestructive dichotomiza- 
tion of uses rest on scale considerations? 

Economists like Coase and Buchanan have 
leaned on this kind of consideration to argue an 
essential legal symmetry for different uses. They 
accept any status quo pollution and suggest that 
it is ethically and allocationally equivalent 
whether victims offer payments to polluters to 
desist or the state forces polluters to pay compen- 
sation to victims for the right to continue. Only 
income distribution is affected. 

One can recognize that real pollution depends 
on primacy, on scale of polluter use, and on the 
presence and scale of victim use, without wishing 
to abandon the distinction between destructive 
and nondestructive uses. At any time, given the 


contemporary context of the nature and volume 
of potential users of a medium, some uses are at 
least potentially damaging to other conceivable 
users. There is an important asymmetry between 
those who spew gases into the air and those who 
only want to breathe it. The former do at least 
potential ill to the latter, but the latter do not do 
damage to the former. If this kind of asymmetry 
be granted, then it is not the case that neutrality 
(symmetry) of property rights is allocationally 
neutral. For if external diseconomies against 
others can be expected to lead to bribes by vic- 
tims to desist, then the production of negative 
externalities becomes a valid by-product of pri- 
mary production. Profitability is enhanced when- 
ever any firm can select from among its input 
and/or output alternatives those which cause 
substantial damage to third parties. Resource use 
will tend to become specialized toward much- 
augmented third-party interference. The new 
legal industry of selling protection against dis- 
turbance will be highly profitable. So long as the 
distinction between negative and positive exter- 
nalities is maintained, such an adaptation of 
resource use must be deplored. 

Our treatment of pollution does maintain the 
distinction. There is a unique direction of service 
quality impairment, and some uses involve a 
higher rate of “potential impairment” than 
others. Whether potential impairment eventuates 
as actual impairment depends on concrete situa- 
tions—the scale considerations. 

“Generic congestion” subsumes both custo- 
mary congestion and pollution as special cases of 
a, general phenomenon: (1) pure congestion is the 
case where all users generate identical rates of 
quality interference per unit of activity and share 
equally in the resulting quality impairment; (2) 
pure pollution is the case where some users gen- 
erate very high rates of per unit interference while 
others generate zero rates and only the latter 
experience quality impairment; (3) the general 
case Is where all users both generate impairment 
and share in it, but they differ from one another 
in both respects. The variety of both abuse and 
victimization prevents an easy or complete cate- 
gorization of users into guilty and innocent. 
Generic congestion, by enabling us to study a 
multitude of patterns of relative generation and 
sharing of damages, can throw light on a greater 
range of allocational, distributional, and public 
policy issues than the customary congestion and 
pollution concepts. Indeed, conventional termi- 
nology makes it difficult to understand most 
observable real-world phenomena, because it 
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obtrudes extreme case insights into situations that 
typically have elements of both extremes. Real- 
world cases are neither pure congestion nor pure 
pollution. Policy recommendations based on these 
polar concepts are likely to be deficient to the 
extent that they fail to take account of the mixed 
characteristics. 

In the remainder of the paper we shall briefly 
present a model of generic congestion to give some 
idea of the facets which can be explored. 


II. A Model of Generic Congestion 


A. Preliminaries. In order to place the model 
in more than a partial equilibrium context we 
assume that there are only two commodities in the 
system: X and Z. X is subject to generic conges- 
tion but Z is not, The nature of the generic con- 
gestion is as follows. Government provides a 
public good-type capacity from which it sells 
shared services to the population. A variety of 
forms of crowding and interactive interference 
characterize the actual consumption of these 
services. The population contains three different 
types of users. All three share equally the results 
of congestion, but they contribute to it unequally. 
There is a low polluter, a middle polluter, and a 
high polluter group. Each generates a low, middle, 
or high rate of interference for every unit of X he 
consumes: groups Lilow, Lamiddle, Zzhigh; L'E Ly 
member 4 of group J; the total population is 
divided among the groups in the fraction m1, na #3, 
respectively. 

While we have spoken about the consequences 
of congestion as quality impairment, we shall 
facilitate the treatment by supposing that each 
user wishes to consume X at a standard quality 
and must pay to have any quality damage offset. 
So the cost of quality impairment to any individ- 
ual is the amount he has to pay to undo the ad- 
verse effects of congestion. The greater the dam- 
age the greater must be the cost of offsetting it. 

B. Cost Functions. Commodity Z is produced 
under competitive conditions of constant costs. 
Since we shall speak about the cost to each L‘ of 
consuming a standard quality of X, we speak also 
of the cost to each L‘ of consuming Z. 


(1) Cl = aZ; ee 
Zi 


where 


Cis the total cost to L* of consuming Z; units 
of Z 
a is a constant 
P* is the price of Z 


We treat Z ag the numeraire good. Therefore, 
let P*= 1. 

Commodity X is also produced under condi- 
tions of constant cost, but congestion interfer- 
ences add equally to the consumption costs for all 
L? 


(2) Ch = CX; Q) 


where c is the total cost to L* of consuming X; 
units of X 
Q is the degree of generic congestion 


1 3 T 
(3) I] 2 Wiki = = 


j= EL 
where 


K is the quantity of the assimilating medium 
——the capacity of the public good associ- 
ated with consumption of X 

Aji is the amount of X consumed by LE L; 

W; is the interactive disturbance created by 
each unit of consumption of X by any 
member of Ly 

T is the total interactive disturbance by the 
whole population 


(3) shows that the size of congestion externalities 
depends on (a) total X, (6) the distribution of X 
among Ia, La Ls, (e) the capacity of the assimila- 
tive medium. Notice that each L* adversely af- 
fects himself and others, the relative amounts 
depending on his membership in one of the 
polluter groups. 

Some properties of Cf and Q (we henceforth 
omit subscript X in c: ðC?/ðQ is nonlinear: 


arc 
ag? 





(a) T =o for Q <Q, (b) >0 forQ>Q. 


>0 for Q > Q. 


where Q, is the threshold value of Q beyond which 
congestion effects occur. 


K can be influenced by explicit public invest- 
ment: social assimilation investment: J (for ex- 
ample, highway width or general sewerage treat- 
ment plants). Where J=0, K=Ky, the medium 
capacity given by nature (e.g., air and water as 
original “free goods” or unimproved earth surface 
for transportation). J is shown as annual costs— 
as though they represent either a nondurable 
resource use requiring annual replacement or the 
annual carrying charge of a durable investment. 
By this treatment we can compare annual cost 
with the annual value of the services rendered by 
the investment. 
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(4) K = Ky + KD) 


W; is the interactive disturbance rate specific 
to each Ly. Its value can be affected, however, by 
specific investments undertaken by the particular 
pollution groups: group treatment investment: 
I;. These differ from social assimilative invest- 
ments in being focused on the particular external- 
ities generated by each member of the group-— 
e.g., like smoke or fluid effluent recycling by each 
plant—trather than being facilities that deal with 
an aggregate of interactive effects from various 
sources. 


(5) W; = Wy, I;) 
(a) Will, = 0) < ee = 0) < Wall = 0) 


(b) <0 ©) 








aR |<? 

Group investment decreases its own rate of 
pollution, but this is a decreasing effect. No I; 
totally wipes out W4. 

C. Demand Functions. In order to isolate con- 
gestion issues, we assume that all Lf have the 
same income F(t) and the same tastes for X and 
Z. Then, since every L'E Ly has the same income, 
tastes and, by (3), faces the same cost of consum- 
ing X, Xy= X; (where X; is per capita consump- 
tion of X in group L;). The demand for X and Z 
in Ly are: 


or, since 
P: = 1, X; = X(FY, P) 


() Z=zZ apa) or Z; = Z(Y, P) 


where 


P* is the market price of Z to everyone 

P; is the market price of X to members of Ly 
ax. ðZ. X Z 
Glag 22 un oa 


> 0 —— >) < 
ðP; aP; aY oY 


In the present model we shall subsequently 
examine the consequences of having government 
impose a congestion charge on each group per 
unit of X consumed by it. This congestion charge, 
W;, supplements the group’s own cost with those 
overall system costs resulting from its contribu- 
tion to congestion by an amount necessary to 
make the price facing each group equal the mar- 
ginal resource cost to the whole population re- 
sulting from the group’s incremental consumption 
of X, plus whatever group investments have been 
undertaken to decrease its congestion impact. 


Pete ty where Cy m CYELy 
j 
(Eo) 


D. Total Demand: The Effect of Population 
Growth. 


(9) L = Læ" 
where 


L(ù is the total population at time # 
Le is the initial population at time? 
r is the rate of growth. 


(8) 





Py = 3C} -gla eS 


Since we assume the relative distribution 
among Lı, Ia, LZ, constant and in fractions m, 
thy, ns: 

Ny) = nL og = 1,2, 3 
(10) ; 3 ee N;(é is the number of mem- 


= bers of L; at time # 


Then the total demand for X by Ly is: 
(11) De, Xie) = XSONG) 
SEL; 


And total X demanded at #: 
(12) XxX) = dX, FON: 


Consequently T (4) is given by: 
(13) TQ) = 2, WR On Le m Lyer 2, WjXj(8)ns 


Since X; i) <X; (t) only if TG)>T(t), then, as 
population! increases over time so does total inter- 
active disturbance and congestion: XO) >0< ef. 
(Of course, since as a result prices rise, X rises 
slower than population growth alone would 
warrant.) 

E. Total Demand: The Effect of Income Growth. 
As with population, let us examine the conse- 
quence of an upward drift of per capita income. 


(14) Y() = Ye (similar definitions as for (9)) 


So X} is a function of time because of both popula- 
tion and income growth. Assuming W;= 


aT Ox; oT 
ee Geis saN 
Us) TO Oxy ns 3 ON; 
. x. 
(16) ay ar wv t ap) = 


X; tends to increase over time as per capita 
income rises, but tends to decrease only as P; 
increases due to growing congestion. Thus, a for- 
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tiori, 7(¢)>0. Thus, O()>0 also. As a result, 
X; will rise also, but due to the growing con- 
gestion, will rise slower than warranted by the 
pure income effect, especially as conjestion be- 
comes more and more serious. 

This indicates that a system which begins with 
no congestion problem—with air and water and 
beaches uncongested, unpolluted free goods— 
will gradually move toward greater and greater 
congestion of all such natural media by the sheer 
growth and affluence of the society, especially 
when these occur in a context of greater spatial 
concentrations (urbanization) (since such growing 
concentration increases each W; as it increases 
interdependence). The problem creeps up on the 
society that is doing nothing differently, only 
more and better—creeps, and then gallops. 

F. Optimal Resource Allocation between X and Z. 

1. Optimal Conditions in Exchange and Produc- 
tion. For each L'©4j7, an optimal budgetary alloca- 
tion between X and Z requires: 

(17) = = MRS, or P; = MRS 
where MRS* is L?s marginal rate of substitu- 
tion between X and Z. For all 1, $, optimal pro- 
duction-consumption allocation requires: 

a urge = BS BG 
(18) MRS = MRS HC, - 
(since average cost of Z is an invariant a, so, 
too is marginal cost) MC, is the marginal cost of 
consuming X (at standard quality). In our model 
this includes the various disposal, queuing and 
other interactive interference procedures that 
characterize congestion. The extent of these pro- 
cedures determines the terms on which everybody 
can enjoy his own X, since it helps determine C*. 
But these terms depend on who gets the addi- 
tional (marginal) X. The three pollution groups 
differ in their efficiency in handling X. Group Li 
is the most efficient, Lz next and L, least: ôC: 
<6C:<6C;3. If all groups face the same price for 
X, intra-industry optimality requires that all of 
it go to Lı, and none to Ly or La. 

2. Efficiency under Zero Congestion Charges. 
Assume that W;=0, for all 7. Then there is a high 
probability that no group will find it worthwhile 
to make a group treatment investment. Since 
most of the impact of each group’s interactive 
disturbance is on others rather than on itself, any 
such investment largely benefits those others. 
Profitability for self-interest would require that a 
very small portion of the project’s overall benefits 
be large enough to exceed the whole cost of the 
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investment. Benefit to the investor from such a 
project is given as: 











act 
‘ act 60 ~? aw; 
3 kmi ee eee — e —_—— 
ar K a 
(19) i = : 
W; 


Benefits to the population as a whole is given as: 
(20) I; = Loe O; 


With this disparity it is most doubtful that there 
exists an J; such that IL > J‘. Thus, with ¥;=0 we 
can expect also that J;=0 for ally. 

If this is so, then all individuals face the same 
P;==C*/X;. Consequently, all have the same incen- 
tive to consume any marginal resource transfer 
from Z,1.e., all will bid equally to consume an extra 
unit of X: As a result, any marginal resources 
flowing to X are likely to be divided among the 
three groups in the same proportions as their 
percentage of the population: m, #2, 23. So the 
average of the marginal costs of consuming X that 
follows a marginal resource transfer from Z is 
23 9;6C;, which exceeds min (5C1, 5Cs, 5C}) 
(where 6C;= >>, 0C*/OX;). This has two impli- 
cations. 

First, it means that whatever resources flow 
from Z to X are ineficiently distributed within X 
(as noted in the last section). Members of Lı and 
L; consume too much relative to L Second, when 
L* experiences incremental consumption he pays 
dC*/OX; (marginal private cost). But his extra 
consumption adds to everyone else’s cost as well: 
OD rei C*/OX, (i.e. marginal social cost less 
act/dX;). Thus, the marginal social cost substan- 
tially exceeds the marginal private cost: ôC} 
>dC'*4/9X;. Consequently, resource flow be- 
tween Z and X is determined by an aggregate 
demand for X which is systematically biased 
upward above the socially optimal amount, be- 
cause each buyer faces a price lower than the 
marginal social cost of supplying it. Too much X 
is consumed, too little Z. 

Optimal allocation would be arrived at where 
each L'©44 were faced with the true 6C; as his cost 
of consuming extra X. Then members of Lı, La 
and L} faced with differentially higher prices of 
X in the same order, would cut their consumption 
differentially in that order. The lesser per capita 
consumption in Z, and J, relative to Lı would be 


~~ 
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determined at those points where the resulting 
higher individual marginal valuation of X 
equalled the differentially higher prices. 

By comparison, the suboptimal situation shows 
that there is both a distributional and an alloca- 
tional distortion. The distribution issue under- 
scores what might be called the customary pollu- 
tion aspect: heavy polluters making too much use 
of a scarce medium relative to light polluters (or 
victims). The allocational issue underscores the 
customary congestion aspect: everyone’s activity 
damaging the quality of others’ and his own 
prospects. 

3. Congestion Charges. Let us now examine the 
consequences of having the government impose 
congestion charges on everyone so that each L* 
pay a price for consumption of X which reflects 
the true marginal social cost of that consumption. 
The total revenues collected are subsequently 
redistributed equally among the same L*. Since 
each L; is homogeneous, charges will differ only 
with respect to group. The charge VW; is set so that 
each L‘ pays Pj} =C?#/X;+¥9;4+-1; and 


Wy ao C 
K &@ X; 
(from (2) and (3)) 


The result of this has been discussed in the last 
section. Every Zf faces the true marginal social 
cost of his consumption of X. His relative demand 
between X and Z is undistorted. So aggregate 
demand for X is undistorted. Less X will be con- 
sumed, more Z, and the distribution of X will 
show X:> X:> X3, because, by (21), Py P< Py. 
Since generic congestion in our model is shared 
equally by all, the relative price changes among 
Lı, La and Ls result in a real income redistribution. 
All are benefited by an increase in Z and a de- 
crease in congestion cost associated with the total 
consumption of X. But L; pays most per capita 
for these benefits in its members’ sacrifice of X 
consumption, L, pays next most, and L, least, for 
the same benefits. At the least there is a change in 
relative income distribution. But there is likely 
to be an absolute change too. Members of I4 may 
actually be worse off after the resource shift than 
before, since they pay much more in charges than 
they receive in per capita refund. Members of La 
may gain or lose on balance from the shift, but 
probably not by much in either direction (de- 
pending, of course, on the technological, taste and 
relative numbers characteristics of the actual 
situation). If per capita refund is nearly as great 
as their average charge, they will gain because of 


(21) Po a 
X; Š 


the lower congestion cost in X. Members of Lı 
probably gain substantially—both because of a 
refund which greatly exceeds the charge, and 
because of the lessened congestion in X: gains 
which, by the compensation principle, are more 
than sufficient to make it possible to pay off the 
losers to make them no worse off than before. 
Congestion charges damage the “polluters” and 
help the “victims,” 

G. Group Treatment Investment. When V;=0 
for all there is little incentive for individuals to 
undertake group treatment investment to lessen 
the externality effect of their consumption. All J; 
is likely to be zero. But imposition of congestion 
charges changes this. WY; is a positive function of 
W; (by (21)), and the size of W; can be decreased 
by such investments. Y; and J; are substitute 
outlays, then, and each individual will undertake 
such investment as decreases Y; by more than the 
cost of the investment. In effect, he determines 
his optimal J; by minimizing P; with respect to 
I;. I; represents a “treatment cost” per unit of X 
consumed by each member of Ly. So it enters the 
unit price of X facing each such member: 


(22) Pj G+ I; 


The condition for the optimal 7; is therefore 
given as: 





1 ac* dW; aw; K 
0d E F Q d; Ta TT OO 
t ðQ 


The left-hand term in the first version represents 
the impact on marginal social costs of a marginal 
investment. Investment is more favored the 
higher its impact on W;, the more strongly incre- 
ments in congestion increase the necessary offset 
costs to achieve standard consumption quality, 
the larger the overall population, or the lesser the 
assimilative capacity of the common medium. The 
frst is a technological consideration. The others 
essentially denote the several elements comprising 
the seriousness of the congestion problem. Invest- 
ment is favored the more serious is current con- 
gestion and the more effectively it can decrease 
the per unit contributions to that condition. It 
should be noted that each J; is a substitute for the 
only other policy variable implied in (23), Z (social 
assimilation investment), since the latter increases 
K and therefore decreases the payoff to each J;. 

The only term which can reveal which groups 
are likely to invest is dW;/dJ;. This is subject to 
technological possibilities. We may surmise, how- 
ever, some properties of the relationship. The 
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larger is Wy; the easier it probably is to effect a 
unit decrease in it, since critical mass phenomena 
may make several types of recycling economical 
or may make available a greater variety of ameli- 
orative procedures. Thus, we assume 


aw; dW, 


24 
(24) rT 








if Wil; = 0) > Walla = 0) 
aly tpn, l 


Since W> W:>W,ı, this suggests that greater 
polluters are more likely to substitute treatment 
investment for congestion penalties than lesser 
polluters. It is even conceivable that the treat- 
ment will be carried far enough to wipe out the 
difference in observed W; between two adjacent 
groups (the group will, however, remain distinct 
because the originally higher group will have 
achieved the lower IV; only by a greater J; than 
that of the lower group). Whatever the actual 
pattern of J; among groups, the presence of the 
congestion charges {in the context of equal in- 
comes, tastes and congestion sharing) will guaran- 
tee that the total resources spent on treatment 
will be efficiently spent: it will buy the largest 
total decrease in congestion cost for the popula- 
tion; i.e., 


adC 
2 ——dl;N; — Dati; 
7 Ol; 4 


(25) 
* * 
= I(Zz,) max for )) dIN; = Iz, 
J 


where 2;(I},) is the aggregate cost improvement 
resulting from a given total of J $y in resources 
being used for J; by individual users as part of 
their utility maximizing decisions, less the amount 
I$; i.e., an aggregate private investment profit. 

H. Social Assimilation Investment. Social as- 
similation investment (J), unlike the private 
projects of J, is carried out by the collectivity of 
L—the government. It decreases the overall sys- 
tem costs of congestion by increasing the assimila- 
tive capacity of the common medium which is 
shared by users of X. Multiple user treatment 
plants, road capacity enlargement, and low-flow 
augmentation are examples of this type of invest- 
ment, We have already noted that J is a substitute 
for 7;. It is also a substitute for more production 
of X or Z. Its justification therefore depends 
upon traditional cost-benefit analysis. This con- 
sists in comparing the aggregate cost savings from 
decreased congestion less the loss of net cost sav- 
ing from private treatment investment that is 
precluded by the public investment—the project’s 
benefits—with the project’s costs (i.e., the oppor- 


tunity cost in terms of Z). The marginal profit ` 
from an increment of such investment is: 





ð 
a (PE? w], 
al al al 
(26) a>, C 
7 E oa) 
Kt dI a0 al 


The second term is complex, since it shows the 
effect of a changing K on the cost impact of each 
marginal 7;, and the effect of this on the optimal 
I;. It is therefore difficult to characterize the 
properties of 01[/dJ in general. More precise speci- 
fication of the components is necessary for deeper 
analysis. With a precise specification we can, by 
setting 011/87 =0, find the optimal J— f—and for 
each user thereby, the optimal set of private 
investments, fi, fs, fs. This in turn establishes the 
set (W,) and so the set (W,). All of these together 
determine the marginal social costs for different 
users of X, and for X as a whole relative to Z. 
Thus, the overall allocation of resources and. 
distribution of income are determined. 

The most obvious qualitative result suggested 
by (23) and (26) is an asymmetry between J and 
the set (J;). The former is, but the latter are not, a 
positive function of T (aggregate interactive dis- 
turbance). Since 7'(f) >0, then we can expect also: 
(27) I()>0. I will be increasingly justified by 
population and income growth. The profitability 
of each J; will not be directly enhanced by a grow- 
ing T, but to whatever extent this growth in T 
stems from population growth there will be more 
total users, each one of whom has an unchanged 
incentive for Z;. However, the growing I and 
thereby the ever increasing K will systematically 
decrease the attractiveness of private treatment 
expenditures. Growth may well tend to favor a 
gradual switch from private to public investment, 
assuming that decreasing returns to I (i.e., the 
size of dK /dI) do not set in substantially. What 
could mitigate this trend is for incremental public 
investment to have so disastrous an effect upon 
the profitability of private investment that 
benefit-cost considerations justify only small in- 


_ creases relative to population growth (which 


tends to increase >>;J;N;—total private invest- 
ment). But precise characteristics of (26) and the 
set (23) are necessary to determine this. 

One subsidiary result is that public investment, 
unlike private, does not require the presence of 
congestion charges to justify its existence. As with 
the latter, the presence of charges affects the op- 
portunity costs of undertaking investment. But 
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the direction of effect is reversed. Congestion 
charges, by making private investment attractive, 
make the opportunity cost of public investment 
higher, because public investment tends to dis- 
place private. In the absence of charges there 
would be no private investment and, therefore, 
none to be displaced by public. Public investment 
would be considerably larger. The resulting in- 
tensity of congestion is dificult to compare under 
the two situations. It will generally depend on the 
effectiveness of individuals versus multi-user 
methods of controlling congestion. A rough guess 
is that some forms of congestion are easier to con- 
trol individually than collectively, so the situation 
that can find room for both—1.e., with charges— 
will use resources more efficiently in this regard. 

I. Conclusion. Only the briefest conclusion can 
be given here. A system with congestion charges 
will differ from one without in a variety of dimen- 


sions. Relative prices between X and Z, and 
among different users, will be affected. But so too 
will be the amount of private and public invest- 
ment to control congestion. While no definitive 
propositions can be made at this level of general- 
ity once the complex interaction of all these di- 
mensions is allowed, the no-charge system is likely 
to display the following characteristics relative to 
the more efficient charge system: (1) too much 
consumption of X relative to Z; (2) too much 
consumption of X by La especially and Z relative 
to Z1; (3) not enough private investment and 
hence too high congestion generation rates per 
unit of private activity; (4) too much relative 
dependence on public investment to carry the 
burden of control against a growing congestion 
problem; and (5) in sum, more congestion at any 
time, and a more rapid worsening of the problem 
over time. 


FOREIGN ENTERPRISES AND DEVELOPING NATIONS 
IN THE RAW MATERIALS INDUSTRIES* 


By RAYMOND VERNON 
Harvard University 


The object of this paper is to review the basis 
for the struggle between foreign investors.in raw 
materials and host governments in less: developed 
countries and to consider what its next phase is 
likely to be. In these countries, most foreign in- 
vestment is to be found in a relatively small 
number of materials: petroleum, copper, iron ore, 
and bauxite, among the minerals; rubber, ba- 
nanas, tea and timber, in the field of agriculture.} 
Though our analysis is general in application, it 
concentrates on the cases of oil, copper, and baux- 
ite.* 

The Case of Où 


In the international oil industry, as in so 
many other industries in which multinational 
enterprise dominates, the story begins with the 
U.S. domestic market. By 1860, within a decade 
of the industry’s creation, the leaders in the indus- 
try had extended their business from the U.S. 
domestic market to the export trade. By 1870, 
two-thirds of U.S. production was being exported. 
For years afterwards, the international oil trade 
was dominated by the exports of U.S. firms, chal- 
lenged only by the Russians and the Dutch. 

The interest of U.S. oil companies in foreign 
markets was followed eventually by a strong 
interest in foreign sources of oil as well. That 
interest arose in part from the characteristic 
oligopoly structure of the industry, generating a 
typical sequence of “imperfect” competitive re- 
sponses. Those responses have changed very 
little over the decades. 

As the oil companies see it, there are important 
scale economies available in crude oil exploitation 
and distribution, some a consequence of the insur- 
ance principle, some a function of high fixed costs. 
With declining costs, each of the suppliers of oil 
is hesitant to use price reductions as a means of 
stabilizing its production and sales, fearing off- 


* The preparation of this article was financed by 
grants from the Ford Foundation to the Harvard Buai- 
ness School and to the Harvard Center for Interna- 
tonal Affaira. 

1 United Nations Conference on Trade and Develop- 
ment, UNCTAD Commodity Survey 1966 (New York: 
United Nations, 1966), pp. 66, 67, 85. 

t Perhaps the best account of U.S. foreign direct 
investment during these early yeara is that of Mira 
Wilkins, The Emergence of Multinational Enterprise, to 
be published by the Harvard Univ. Preas in 1970. 
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setting reductions from the other participants. 
To secure stability of markets, therefore, each 
producer tries to develop its own downstream 
refining and marketing facilities. At the same 
time, however, those refiners and marketers that 
lack their own sources of material supply are fear- 
ful that the integrated oligopoly sellers are in a 
position to wipe out the profit margin by raising 
the prices of the raw materials. The market- 
oriented operators, therefore, try to capture 
sources of crude oil in order to reduce their vul- 
nerability. : 

The U.S. oil exporters made their early invest- 
ments in foreign oil production to establish a 
source for their export markets in Asia and the 
Mediterranean basin.? The Dutch, because of 
their access to Indonesian oil, seemed capable of 
invading the Asian markets; the Russians posed 
another threat by reason of their overland access 
to European markets; so did the British, who by 
1900 had begun to develop sources in the Middle 
East. In general, the major oil companies had to 
take an interest in any potential source of oil, 
wherever there was a risk that the source, when 
developed, might undersell existing supplies. 

It would be oversimplifying the situation to 
think of such investment merely as an effort to 
maximize profit yields at the margin. In economic 
terms, the cost of development could better be 
attributed to the hedging of risk—the risk of 
losing control of the price structure in established 
markets. The expenditure also could be thought 
of, in part, as an investment—an investment in 
the acquisition of knowledge about local produc- 
tion costs.4 


3 For brief accounts of the early discoveries in ofl, see 
E. T. Penrose, The Large International Firm in Develop- 
ing Countries (London: George Allen & Unwin, Ltd.), 
pp. 53-62; also Staff Report to the Federal Trade Com- 
mission, The International Petroleum Cartel, U.S. Senate, 
82nd Cong., 2nd ees., Select Committee on Smail Bust- 
ness, Subcommittee on Monopoly, Committee Print 
No. 6 (Washington: G.P.O., 1952), p. 37 passim. 

4 An even more complex motivation for investment, 
akin to the idea of the effective deterrent in game the- 
ory, is found in the official Royal Dutch history: “Stan- 
dard Oil had obtained a firm footing in the Netherlands 
Indies.... Being hard pressed by thia keen competi- 
tion, the Royal Dutch/Shell group made a successful 
attempt to extend its business to the American conti- 
nent.” The Royal Dutch Petroleum Company 1890-1950 
(The Hague: 1950), p. 18. 
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In addition, the oil companies soon discovered 
that a well-diversified supply of resources was 
especially useful in dealing with blockages of 
supply, whether threatened or actual. This lesson 
was borne home repeatedly over the decades: in 
the bitter negotiations with Mexico in the 1930’s; 
in the battles with Mossadegh over Iran’s oil in 
the early 1950’s; in the various closings of the 
Suez Canal in the 1950’s and 1960's. 

As a result, the number of foreign installations 
of U.S. parent firms grew persistently until 
World War H and explosively thereafter. Count- 
ing only the nine largest U.S.-controlled enter- 
prises, one finds the number of overseas subsid- 
laries rising from only 102 in 1920 to over 1,400 
in 1967; and of these 1,400, about 30 percent were 
located in the less developed areas. With the 
spread of the big international companies, the 
old geographical spheres of dominance associated 
with each company were badly eroded. Although 
there had always been a certain amount of market 
interpenetration among the big companies, the 
degree of such interpenetration increased. While 
the large U.S. firms managed to secure refining 
and distributing positions in European markets, 
the British and Dutch companies succeeded in 
expanding their foothold in North American 
markets. Today, although each major company 
is still associated with an explicit national iden- 
tity, the spheres of interest of these companies no 
longer can be defined on simple geographical or 
political lines. 

Although the major firms have been extending 
their reach into one another’s territory, however, 
the industry has not grown more concentrated 
in structure. Quite the contrary. The expansion of 
world markets since World War II has brought a 
new crop of actors into the international oil busi- 
ness. This development has occurred because the 
barriers to entry into the petroleum business seem 
to have declined. There has been a gradual dis- 
semination of the necessary exploration and re- 
fining technology and a gradual increase in the 
number of firms capable of assembling the money 
and organization appropriate to the activity. 
Moreover, the characteristic oligopoly responses 
to threat have crossed industry lines. As the oil 
companies have moved “downstream” into chem- 
ical manufacturing, some of the chemical com- 
panies have moved “upstream” to secure their 
own sources of crude oil. As a result, the tight 


and tidy industry structure of the 1928-48 period _ 


has grown more diffuse and more complex. 

At the same time, the role of state-owned enter- 
prises as sellers of oil has grown. A number of 
state-owned oil companies existed prior to World 


War II, to be sure. But those companies had gen- 
erally been set up by countries that were con- 
cerned about oil imports, not exports. The state- 
owned oil companies created since World War II, 
however, have been set up, not only by importing 
countries such as India and Thailand, but even 
more importantly by exporting countries such as 
Venezuela and Iran. This new crop of companies, 
like their predecessors, is eager to control the 
refineries, transport facilities, and markets on 
which their security depends. And some are 
managing to take a few first steps toward their 
objective. But as far as the oil exporters are con- 
cerned, their aspirations will exceed their reach 
for some time; it is no easy task for outsiders to 
acquire the necessary distribution facilities in 
other countries. How to accommodate these as- 
pirations to world oil markets is a major problem 
confronting the industry. 


Copper and Aluminum 


Many of the major tendencies noted in connec- 
tion with the international oil Industry are to be 
found in the other major raw material industries 
as well. 

U.S. enterprise has been prominent in practi- 
cally all major nonferrous metal industries. As 
with oil, that prominence was characteristically 
built up in the first instance on the basis of a 
strong domestic market. This has generally been 
followed by the emergence of a vigorous export 
trade, by a persistent drive toward vertical inte- 
gration, and by a steady geographical spread. l 

A global count of subsidiaries records the swift 
spread in the interests of U.S. firms. Between 
1919 and 1967, the number of foreign subsidiaries 
of nine major U.S.-controlled raw material enter- 
prises increased from 17 to 417; and of these 417, 
as much as 189 were settled in the less developed 
areas. Moreover, extraction activities spread 
much slower than activities in manufacturing and 
sales. Indeed, for our group of nine U.S. enter- 
prises, there is only slow growth in the number 
of extractive operations between 1957 and 1967, 
reflecting an absolute decline in a few countries 
such as Mexico and slight rises elsewhere. Thereby 
hangs a tale, to which we shall shortly return. 

In all these developments, there were differ- 
ences worth noting among the industries. One 
such difference lay in their seeming bargaining 
strength. The aluminum industry, for instance, 
gave off an aura of invulnerability in its relations 
with the less developed countries such as was 
associated with the oil industry thirty or forty 
years ago. The copper industry, on the other 
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hand, seemed much more vulnerable in these re- 
lations. 

Perhaps the apparent difference in the vulner- 
ability of foreigners in the two industries arose in 
part from differences in their starting condition. 
From the first, the main barrier to entry in the 
copper industry was at the mining stage, whereas 
the main barrier to entry for aluminum was at the 
refining stage; aluminum producers therefore 
bargained with foreign governments from a posi- 
tion of greater strength.’ Besides, although both 
industries are concentrated at the primary and 
crude fabricating level, the aluminum industry 
has been the more highly concentrated; it has de- 
manded larger installations and much more 
capital intensive facilities.’ 

Moreover, there is the question of the role of 
technology. In technological terms, aluminum 
still has the earmarks of a young industry, with a 
rapid rate of technological change at every level, 
from reducing and refining to processing and 
fabricating. The copper industry seems to present 
a rather different picture. In that industry, the 
technology of refining and fabricating appears to 
be changing less rapidly and to be more easily 
available to outsiders.’ 

On all counts, the copper industry would be 
adjudged more vulnerable to pressure, as seen 
from the viewpoint of the nations that control the 
raw materials. We explore that viewpoint next. 


The Urge for Control 


The record of recent decades has been an un- 
ceasing effort on the part of less developed coun- 
tries to extend their control over the exploitation 
of the raw materials that originate in as bor- 
ders. 

In the earliest stages of raw cated invest- 
ments, of course, the issue of control generally 
was quite unimportant. Countries that have little 
prior experience with raw material investment by 
foreigners generally look upon the first discoveries 
as a windfall—a windfall whose exploitation is 
totally beyond the capability of the host country 


$ For insights into these differences, see M. S. Brown 
and John Butler, The Production, Marketing, and Con- 
sumption of Copper and Aluminum (Praeger, 1968). 

‘ The generalization can be tested by value added per 
establishment and horsepower per establishment from 
the U.S. Census of Manufactures and by data from the 
financial statements of major firms. 

7 OECD, Gaps in Technology between Member Coun- 


tries: Non-Ferrous Metals (Parla, 1968),.mimeo.; also ` 


M, J. Peck, “Inventions in the Postwar American 
Aluminum Industry,” In R. R. Nelson, ed., The Rais 
and Direction of Inventive Aetioiy (Princeton Univ. 
Press, 1962). 


itself. An attractive short-term strategy for the 
less developed country in these circumstances is 
to invite as many foreign companies as possible 
to bid for the putative resources and to turn over 
the job of exploration and exploitation to the 
highest bidder. As a general! rule, leas developed 
countries have pursued that strategy in the early 
stages. 

The first bone of contention between the for- 
eign investor and the host government has been 
the question of division of the risks and rewards 
rather than that of control. Over time, the skill 
of host countries in securing greater rewards and 
assuming lesser risks has steadily increased. For 
instance, Libya’s handling of her oil negotiations 
in the 1950’s, aided by the advice and counsel of 
British industry experts, was a classic in the pro- 
tection of Libyan interests. 

The increasing capacity of host governments to 
reduce their risks and increase their rewards has 
been abetted by another factor, one of even 


- greater importance. Once a raw material project 


is successfully launched—once the material has 
been located, assayed, lifted out of the ground, 
transported, and shipped—the perceived level of 
risk associated with the enterprise declines pre- 
cipitately. The returns to the foreign company no 
longer seem appropriate to the risk, and the gov- 
ernment feels justified in demanding downward 
adjustments in the investor’s share. of profits.’ 
Meanwhile, the disposition of the investor to 
accede to marginal pressures, if this will protect 
the investment, tends to grow. 

The success of governments in elevating their 
share of the profits is illustrated by the data in 
Table 1. Though the data are subject to various 
statistical weaknesses, as any “share of profit” 
figure is bound to be, they serve well enough to 
indicate the trend. 

Governmental efforts constantly to raise their 
share of the profits from raw material exploitation 
can be cited as a near-immutable law of govern- 
mental behavior. The problem for governments, 
however, is not only one of share but also one of 
absolute level. A supply of government funds 
creates its own long-term demand. Accordingly, 
once governments have experienced a given level 
of revenue, the risk of interruption becomes intol- 
erable to bear. A few figures are helpful in sug- 
gesting the magnitude of the problem from the 


® This point is carefully analyzed in R. F. Mikesell, 
‘Conflict in Foreign Investor-Host Country Relations: 
A Preliminary Analysts,” in R. F. Mikesell, ed., Foreign 
Investment in the Petroleum and Mineral Industries: Case 
Siudies on Invesior-Host Relations, to be published in 
1970. 
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viewpoint of host governments. In 1964, for in- 
stance, the Venezuelan government seems to 
have derived something like 60 or 70 percent of 
its gross revenue from taxes paid by foreign 
petroleum and iron ore operations.® In Iran in the 
fiscal year ending in 1966 the figure for oil opera- 
tions was about 50 percent.!° 

There are, of course, other measures that mirror 
the sense of heavy dependence of the less de- 
veloped countries on foreign raw material opera- 
tions—moeasures, for instance, of their contribu- 
tion to the gross product of the country and to 
the foreign exchange revenues of the country. All 
these measures point in the same general direc- 
tion: an increase in the seeming vulnerability of 
the economy to changes in these foreign-con- 
trolled operations. The very success of the less 
developed countries in drawing the foreigners 
into their economy, therefore, has created new 
perils, both for the foreigner and for the country. 


The Past and the Future 


On the record, the foreigner who invests in raw 
materials exploitation in the less developed 
countries has no reason to hope for long-run 
tranquility and stability. The investments of 
foreigners in tropical plantations, popular during 
the late nineteenth and early twentieth century, 
have almost passed into history. The investments 
in minerals and petroleum are under constant 
pressure. But there appears to be system and 
order in the timing and effectiveness of the pres- 
sure. Those undertakings that have least to offer 
in the way of capital, technology, and markets 
appear to be most vulnerable. 

As the governments of less developed countries 
sense a weakening in their need for the foreign 
investor, they can be counted on to press foreign 
investors for an increased share of the profits and 
an increased measure of control over the exploita- 
tion of raw materials. As success is achieved by 
the exporting countries, however, there is a risk 
that the victories may prove Pyrrhic in character 
—that the aggregate profits will shrink and that 
the “control” acquired by the countries will be 
illusory. Why? 

The simple arithmetic of profit sharing sug- 


* Sources differ somewhat on the exact figure, pre- 
sumably because of definitional differences. See W. G. 
Harris, "The Impact of the Petroleum Export Industry 
on the Pattern of Venezuela Economic Development,” 
and Henry Gomer, “Venezuela's Iron Ore Industry,” 
both In R F. Mikesell, ed., op. cit 

10 In addition to the chapters already cited in the 
R. F. Mikesell work, see particularly W. S. Bortsch, 
“The Impact of the Oil Industry on the Economy of 
Tran.” 


TABLE 1 


Host Country SHARE oF PRE-TAX PROFITS OF 
FOREIGN INVESTORS IN RAW 
MATERIAL ENTERPRISES 


Venezuela Chile 
(Oil) (Copper) 

1930 16% 
1940 28 
1950 58 
1955 69 
1960 65 
1965 69} 





* Not available. Probably less than 30 percent. 

t 1943. 

t 1964. 

Source: R. F. Mikesell, ed., Foretgn Investment in the 
Petroleum and Mineral Industries: Case Studies on 
Investor-Host Relations, to be published in 1970. The 
Venezuela oil data are from a chapter by G. G. Edwards, 
“Foreign Petroleum Companies and the State in Vene- 
zuela,” while the Chile copper data are from Markos 
Mamalakis, “The American Copper Companies and the 
Chilean Government, 1920-1967.” 


gests that the international firms will not accept 
much further reduction in their share of profits, 
certainly not at the rate at which those shares 
have been reduced in recent years. Until now, the 
international oil and copper firms have generally 
managed to make up through increased turnover 
or higher prices what they were losing through de- 
clining shares. Now that the producing countries 
have raised their share of the profit close to 70 
percent, however, the arithmetic of the situation 
grows more difficult. If the companies’ share were 
to be reduced from 30 to 20 percent, for instance, 
sales would have to increase by as much as one- 
half in order to offset the effects of the declining 
share. Nevertheless, governments have a com- 
pelling political need to demonstrate to a domes- 
tic constituency their resoluteness, and their 
independence in negotiations with foreign inves- 
tors. For this reason, governments will find it 
necessary to push their demands from time to 
time, even if the consequences seem threatening 
to their national well-being. 

International raw material producing com- 
panies, therefore, may be pushed to the point at 
which their corporate strategy no longer assumes 
any substantial measure of control over the supply 
and price of raw materials that originate in the 
less developed world. That shift would end the 
community of interest which now generally exists 
between the raw material exporting countries 
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and the large international companies under 
which both benefit from high prices in raw ma- 
terial exports. Once the companies had relin- 
quished their hold, whether under duress or by 
choice, the next question for them to consider is 
whether their interests would be served by more 
open and competitive international markets for 
raw materials. 

The possibility of such a shift in strategy, 
though plausible, would still be regarded as revo- 
lutionary by most large enterprises, long condi- 
tioned to a situation of control over their raw 
material sources. Moreover, they may see some 
risk that the producing countries will be able to 
find a basis for restricting supplies and raising 
prices. 

Instead of withdrawing from the raw materials 
business, therefore, the international companies 
may choose the strategy of developing a greater 
degree of self-sufficiency based on the resources of 
the North American continent and Western 
Europe. In the case of oil, the vast new discoveries 
in Alaska and Canada could bring about that re- 


11 Needlega to say, the community of interest with the 
large international oil companies in maintaining high 
prices has been leas evident for countries that are on an 
import basis for oil. See Michael Tanzer, The Political 
Economy of International Oil and the Under-developed 
Countries (Beacon Press, 1969), especially Chaps. 18 
and 22. The argument there is that Indian and Mexican 
public investments in oil have been highly rewarding to 
those countries. 


sult willy-nilly. But the same trend could occur 
in some of the metals as well, especially iron ore 
and the copper-lead-zinc group; large integrated 
companies could turn to North America and 
Western Europe for their raw materials. How far 
the companies can go in this direction will depend 
partly on the degree of protection that the United 
States, Canada, and perhaps Western Europe 
were prepared to extend. The possibility of West- 
ern Europe’s being included in any such protec- 
tive arrangement is somewhat enhanced by the 
extensive mutuality of interest that has been 
developing among the major raw material produc- 
ing companies of the advanced world, irrespective 
of nationality. The strategy that could well 
emerge, therefore, is one in which the advanced 
countries maintained a sheltered market for a 
portion of their domestic needs, leaving it to the 
less developed countries to supply the rest of 
those domestic needs as best they could. 

The less developed countries that export raw 
materials, therefore, could end up swapping one 
form of dependence for another. As they termi- 
nate their organic ties to the large international 
companies, they may reduce their vulnerability 
to the internal logistical: decisions of, the large 
companies; but the effect of that achievement is 
to expose them much more acutely to the risks 
and vagaries of an international market in which 
arm’s-length sellers compete. Which of these 
types of risk will prove the more tolerable for the 
less developed countries remains to be seen. 


DISCUSSION 


RicHARD R. NELSON: Rothenberg has developed an 
interesting and potentially fruitful conception of “ge- 
neric conjestion.” He has proposed that pollution and 
conjestion are similar in that they both are external 
diseconomies (given existing market arrangements) 
resulting from exploitation of a “public good” by certain 
activities. He has suggested that both pollution and 
conjestion tend to increase more than proportionately 
to the increase in the activities that generate them with 
possibly a threshold level before there is any significant 
effect at all. Pollution and conjestion are similar also in 
that each can be coped with by expanding the capacity 
of the public good in question, or by measures to reduce 
the external diseconomies generated by activities. 
Rothenberg then suggests that the key difference be- 
tween conjestion and pollution is that in conjestion all 
of us contribute to the external diseconomy and all are 
hurt by it and in roughly the same magnitude and way. 
In pollution, on the other hand, one can distinguish 
between those that pollute and those that suffer from 
pollution, or at least one can identify significant differ- 
ences among people in terms of cost generation, cost 
bearing, or both. My remarks will be concerned with 
exploring this last suggestion of Rothenberg. 

But before proceeding let me remark that while I 
found the verbal theorizing clear and provocative I did 
not fmd that the mathematical treatment added any- 
thing at all, either in terms of sharpening and clarifying 
concepts or in terms of permitting one to see interesting 
implications that were not apparent from the verbal 
discussion. I wonder, therefore, what Rothenberg’s 
purpose was in presenting the mathematics, 

I found Rothenberg’s distinction between conjestion 
and pollution interesting because it seemed to provide a 
handle for the start of positive analysis of the ability of 
society to cope with these problems. I take it as evident 
that, initially at least and undoubtedly at the present 
time, the growth of conjestion and pollution is associ- 
ated with lack of Pareto optimality. There exists alloca- 
tions of resources and side payments that can make 
everyone better off. I take it that the new positive the- 
ory of public goods (and bads) evolving from Coase, 
Demsetz, and Buchanan rests heavily on the argument 
that if mutually beneficial deals can be made, there are 
forces at work trying to make them. But there will be 
lags and difficulties because the institutional structure 
of the “trading” will not have the nice properties of a 
competitive market. There will be problems of bargain- 
ing and enforcing. If there are a large number of people 
involved, there will be the “free rider” problem. The 
group “contract” may be difficult to achieve. What 
intrigues me about the Rothenberg distinction between 
conjestion and pollution is that, if he is right, it seemed 
to me at first that it would be easier to get agreed politi- 
cal action on the conjestion problem than the pollution 
problem. For conjestion Pareto optimality requires 
roughly the same changes in everyone’s behavior (under 
Rothenberg’s definition). Everyone is a net beneficiary 
from a change that affects everybody in roughly the 
same way. No side payments of complicated distinctions 
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are required, For pollution the required changes affect 
different people and groups differently. There are con- 
flicting interests. To resolve these means that some 
interests have to be overridden or a complicated set of 
side payments or logrolls developed. 

Of course, this argument rests, not only on some 
untested and vague hypotheses about the nature of 
political processes, but also on the presumption that 
Rothenberg’s distinction between conjestion and pollu- 
tion is roughly consonant with what we normally mean 
by these terms. Unfortunately, in many important cases 
Rothenberg’s distinctions do not appear to correspond 
to general language usage. For example, crowding of 
highways by automobiles does fit (at least roughly) the 
Rothenberg characterization of conjestion. But then so 
does the contamination of the atmosphere by auto- 
mobile exhaust. Yet the latter we tend to call pollution, 
not conjestion. I would suggest that, at least to mem- 
bers of the Sierra Club (who were there first), the crowd- 
ing up of the park areas by weekend picknickers from 
the city fits the Rothenberg characterization of pollu- 
tion more than conjestion. 

Let us consider political action on a couple of impor- 
tant kinds of conjestion or pollution. We certainly have 
had a lot of action (investment) to deal with highway 
crowding. Here the hypothesis that if “we all can benefit 
if we all pay a bit into the kitty,” then “we will all pay 
into the kitty,” together with the supplementary asser- 
tion that this kind of conjestion is like Rothenberg’s 
definition of conjestion, comes out pretty well. That we 
have had much more political hassling about public 
investment and conservation rules regarding outdoor 
recreation areas I think testifies that, as hinted above, 
this case does not fit Rothenberg’s definition of a con- 
jestion case. People differ greatly in the extent to which 
they feel they bear the costs of this kind of confestion. 
Some people even like crowds and feel a little lost and 
lonely with no one about. One would expect this kind of 
conjestion or pollution problem (which is it?) would be 
a harder nut to crack politically. 

One interesting question is, if the arguments above 
are correct, why have we made so little headway 
towards dealing with the automobile smog problem 
which seems to have roughly the same structure as the 
automobile highway crowding problem. Of course, the 
political process hypothesis is very crude. One might 
pose another that if there is a small minority that 
“causes the trouble” and everyone else bears the costs, 
the political process can move relatively rapidly to deal 
with the problem. Thus we seem to do better against 
industrial pollution than automobile pollution. But why 
are we having so much trouble with the latter? People 
have proven willing to pay highway taxes, why not 
smog taxes? 

I think Rothenberg’s distinction between conjestion 
and pollution raises as many questions as it answers, 
and my suggestions about the nature of “hard” and 
“easy” public policy problems are of the same breed. 
But I think the most important questions in the study 
of problems like conjestion and pollution (and poverty 
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and central city problems) involve the nature of the 
public policy processes involved. In an economy where 
there is so much concern with public goods and bads 
one cannot rest content with a theoretical structure that 
makes positive assertions only about the determinants 
of private goods and bads. Nor.can we feel our job as 
economists is done when we characterize Pareto optimal 
or at least “better” configurations, as does Rothenberg. 
We have to develop a workable theory of nonmarket 


decision making. 


CHANDLER Morse: The papers by Vernon and 
‘Christy make an interesting and somewhat comple- 
mentary pair. Vernon notes the increasingly effective 
efforts of the raw material producing countries to 
broaden their shares of the economic rents hitherto 
garnered by foreign corporate enterprises, and to share 
also in the control of local operations. According to 
Vernon, corporate managements must either go along 
with these developments or turn increasingly to reliance 
on the high-cost: natural resources of the Western 
World or possibly on not-so-high-cost synthetics. 
Christy, on the other hand, points out that a third op- 
tion is rapidly emerging; namely, to exploit the organic 
and mineral resources of the open seas. Vernon sug- 
gests that if the multinational companies choose the 
second option, their advanced technology and the 
ability of their home governments to protect the princi- 
pal markets for raw materials means that the raw ma- 
terlal producers may be left holding a bag full of de- 
creasingly valuable natural assets for which they can 
find neither uses nor buyers. Christy, in turn, implies 
that in the coming struggle for control over whatever it 
turns out the oceans can provide, victory also seems 
likely to go to the economically and technically ad- 
vanced countries, Since he apparently dislikes both the 
distributional implications of this possibility and the 
probabilities of conflict arising from efforts of the 
many and weak to prevent monopolization by the few 
and strong, he makes a plea for mobilization of the 
social-scientific arts in an effort to develop a more satis- 
factory alternative. In effect, he is calling for rationaliz- 
ing and humanizing the third option. 

The necessity for action arises because technological 
changes and other factors are making the tradition of 
‘freedom of the seas’—of communal rights in the 
ocean’s wealth—increasingly unsatisfactory. The situa- 
tion is remarkably close to that hypothesized by Harald 
Demsetz in a paper, “Toward a Theory of Property 
Rights,” presented at these meetings three years ago. 
(A.E.R., May, 1967.) In an effort to explain the emer- 
gence of private, or exclusive, property rights, Demsetz 
presented the hypothesis that ‘property rights develop 
to internalize externalities when the gains of interna- 
tionalization become larger than the cost of internaliza- 
tion.” This, it seems clear, is exactly what Christy says 
is happening, so far as circumstances permit, with re- 
spect to the tradition of open access on the high seas. 
However, it is happening in a unilateral and arbitrary 
manner that is likely to have heavily one-sided dis- 
tributive effects unacceptable to those who lose out. To 
‘understand why this is so and some of the problems of 


developing an alternative, we may again turn to Dem- 
setz. 

The essence of the problem, according to his analysis, 
js the relation of the gains to be derived from internali- 
zation of benefits and costs to the costs of achieving such 
internalization. In the present case, we shall take the 
gains for granted, for unless they existed there would be 
no problem, Their identification, classification, and 
quantification are important but beyond the scope of 
this comment. 

What about the costs? Demsetz divides the costs of 
internalization into two categories: (1) costs of neogtia- 
tion; i.e., of reaching agreement concerning who shall 
enjoy what rights to exclude whom; (2) costs of policing; 
i.e, of effectively maintaining whatever exclusivity 
may be established, whether by agreement or otherwise. 

For present purposes it will be useful to broaden the 
first category into something we shall call, “costs of 
establishing exclusive title,” and to subdivide these 
costs into (a) negotiating costs (analogous to those of 
Demsetz); (b) preemption costs, meaning costs of 
getting there “firstest with the mostest”; and (c) asser- 
tion costs, meaning the costs of simply asserting and 
supporting a legal claim to exclusivity. 

If we consider Christy’s paper in the light of this view 
of costs, we can see that costs of negotiating an interna- 
tional agreement have proved exceedingly high for a 
number of reasons. There is no clear principle of equity 
to guide the negotiators even if equitable distribution 
were an initial agreed objective. Different national 
wage structures, property systems, and systems of 
social priorities are difficult to reconcile, The task of 
working out a unified system of management (including 
policing) that will achieve the efficiencies that ought to 
follow internalization is especially obdurate, partly be- 
cause of the foregoing differences and partly because of 
the complex and still largely unknown character of 
oceanic resources. For all these and no doubt many 
other reasons there has been little progrese along the 
path toward international agreement. 

The costs of preemption, on the other hand, are often 
considerably lower, at least for those with the know-how 
and wherewithal to follow this course, and certainly less 
than the gains accruing to the successful preempters. 
In preemption I mean to include all those activities 
that are being carried out in order to establish an early 
and well-entrenched exploitive position—fishing fac- 
tories, seabed exploration and oil-well drilling (which, 
even within the acknowledged coastal limits, may drain 
oil from the international area), research and develop- 
ment on ways to recover the mineral nodules on the 
ocean floor, and so on. These and other forms of pre- 
emption can substitute for legality on the pragmatic 
principle that, on the high seas, exploitation is nine 
points of the law. 

Nations with valuable coastlines but little preemptive 
power have taken the initiative in asserting their juris- 
diction to greater and greater distances—twelve miles, 
two hundred miles, and eventually, no doubt, further. 
The costs of assertion, if not zero, are at least very low. 
This course is therefore attractive even when the gains, 
being highly uncertain and elusive, also are low. On the 
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other hand, policing costs are likely to be high and to 
inhibit unilateral assertion of jurisdictions that cannot 
be protected. 

The general problem presented in Christy’s paper can 
thus be regarded as one of reducing the costs and in- 
creasing the gains of negotiation, while increasing the 
costs and reducing the gains of preemption and asser- 
tion. Since these are to some extent interdependent and 
time is limited, I shall consider only the first of these 
objectives. 

To reduce the initial costs of negotiation it will be 
necessary to assure the occurrence and equitable sharing 
of gains, If the earlier analysis is correct, this would 
seem to call for (1) finding a key to solving the problem 
of distribution; (2) circumventing the problem of differ- 
ent socioeconomic systems among nations; and (3) de- 
vising an organizational form that will provide effective 
and efficient management of oceanic resources. 

To do this will not be easy, and many alternatives 
must receive serious attention. The following points are 
among those that ought to be kept in mind.! The first is 
that the distribution problem is concerned primarily, if 
not entirely, with the question of how the pure economic 
rents derived from the ocean’s wealth are to be shared. 
Once this is recognized it may be easier to approach this 
part of the task with the idea that equity would be 
truly served only by making every member of the world 
community a rentier in principle, with a title (through 
his national state) to the economic surplus due to the 
natural but by no means indestructible powers of the 
sea, It should also be recognized that each nation could 
dispose of its share of sea-rent as it saw fit. This would 
take care of the problem of equity. Remaining would be 
(1) the problem of determining “true” opportunity 
costs, which is a large part of the difficulty associated 
with differential wage structures, property systems, and 
values, and (2) the problem of management. 

My tentative view is that some version of the corpo- 
rate form of organization, presumably under interna- 
tional charter, seems likely to offer the most promising 
approach to dealing with these other two problems. Sup- 
pose, for example, that a separate “corporation” were 
established for each set of exclusive rights, these sets 
being defined with respect to specified resources in 
specified regions——such as chasing tuna in certain areas 
of the Pacific, seals in the Bering Sea, or manganese 
nodules in defined areas—so that there would be a rela- 
tively large number of highly specialized exploitive 
opportunities and correspondingly specialized corpora- 
tions. Nations could then bid for the right to operate 
these corporations and could do so according to their 
own methods of operating. For example, they could use 
public corporations or private, pay big wages or low, 
and so on. The proceeds received from the sale of these 


1 After the meetings it was called to my attention 
that ideas similar to some of those presented here were 
discussed by Christy and Scott in their pioneering 
volume on ocean fisheries. See pp. 238-40 in F. T. 
Christy, Jr., and Anthony Scott, The Common Wealth tn 
Ocean Fisheries (Johna Hopkins Presa for Resources for 
the Future, 1965). 


rights would be the initial source of the sea-rents re- 
ferred to above. 

However, for reasons that Vernon believes operated 
in the cases he discusses, the initial bids are likely to 
undervalue the rents eventually earned by the success- 
ful operators. To determine the excess of “true” value 
over “true” opportunity costs and to provide ways of 
capturing it for the world community will be exceed- 
ingly difficult. In principle, true value could be estab- 
lished by requiring the producing corporations to auc- 
tion their output, but this raises many problems. True 
opportunity costs might be approximated by setting an 
upper limit on the proportion that value added could 
bear to value of product (with each corporation free to 
allocate value added among factors as it wished), but 
this suffers from rigidity, even with sliding scales, 
periodic adjustments, and so on. A better arrangement, 
therefore, might be to maximize the opportunities for 
renegotiation as a way of eliminating initial and 
emergent imperfections of valuation. The important 
role played by opportunities to renegotiate is one of 
Demsetz’ points. Renegotiation is a process which, hav- 
ing been forced ex post on the multinational companies, 
is now leading them, in Vernon’s view, to seek various 
modes of escape which may or may not be successful. 
It is a process that Albert Hirschman, for reasons that 
differ from Vernon’s, would like to facilitate both ex 
post and ex ante. (See How to Divesi in Latin America 
and Why, Essays in International Finance, #76, Nov., 
1969.) Out of these and other ideas, one would think, a 
way could be found to permit a periodic recapitaliza- 
tion of economic rents as represented by the current 
“market” values of various sets of exclusive rights to 
exploit the seas and to capture the increments of recapi- 
talized value for the benefit of the many rather than the 
few. A major difficulty, of course, would be to get the 
socialist nations to accept this as a valid basis of 
valuation. A second difficulty would be to devise a 
workable mechanism, 

If all this seems like something of a dream world, I 
suggest reading the monograph by Hirschman. He is 
telling us that the problems emerging for the twenty- 
first century call for something better than business as 
usual, This is the message of Vernon and Christy, too. 

One final comment of a general sort. Questions con- 
cerning distribution have been fundamental to all three 
of the papers at this session and have been picked up by 
the commentators. What emerges clearly is that ques- 
tions concerning distribution are logically prior to de- 
cisions concerning efficiency. Efficiency is the conse- 
quence of providing as free a market as possible for the 
mutually beneficial exchange of “rights”—rights to do, 
rights to acquire, rights to exclude, rights to impose, 
rights to consume, and so on. Who has these rights in 
the first place and how they can acquire them without 
giving up other rights is a matter of distribution. In 
short, there must be “possession”? before there can be 
“exchange,” efficient or not. Nations and multinational 
corporations understand this very well, which is why 
imperialism is still with us. 


MARSHALL HALL: Professor Vernon has provided us 
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TABLE 1 
PERCENT CHANGE IN PLANT AND EQUIPMENT EXPENDITURES BY 
FOREIGN Aryrtates or U.S. CORPORATIONS 


By Industries 





* Other LDC’s refers to countries other than those in Europe, Latin America, and 


Canada. 


Source: Survey of Current Business, Sept., 1969, p. 19. 


with some very insightful comments concerning the 
current and future relationship between the large raw 
material firm and the less developed countries G.DC’s) 
in which the firms operate. He focuses on what are now 
the traditional, but still all important, questions of the 
degree of dependence of the government in the LDC’s 
on the revenues from its raw material sector, the degree 
of control over the exploitation of its natural resource 
base by the LDC’s, and the sharing of the profit derived 
from the raw material sector between the LDC and the 
private firm. His findings and conclusions are also in the 
traditional vein: the degree of dependence by the LDC’s 
on the revenues derived from their natural resource 
sector is very great; LDC’s are continually trying to in- 
crease their share of profit and control; over time they 
have increased their share of profit substantially, and in 
some instances the share of profit received by the LDC’s 
cannot increase further without doing harm to both the 
firm and the LDC. Moreover, the response of the firms 
and their governments in the more developed countries 
could be to stress the exploitation of resources inside the 
boundaries of their own countries by providing tariff 
protection and encouraging research aimed at making 
profitable the mining of “low-grade” ore. The LDC’s 
have some alternatives to the response of the more 
developed countries, but Professor Vernon does not ex- 
pect these alternatives to be fruitful and he suspects 
that the control acquired by the LDC’s will be illusory 
with aggregate profits declining. 

Without questioning the accuracy of Professor Ver- 
non’s conclusions, I would like to suggest that the in- 
evitabflity of the desire for more control and a greater 
share of profit by the LDC’s has been cast in a frame- 
work which streases the viewpoint of the large raw ma- 
terial firm. It is, I think, this viewpoint which leads to 
the conclusion that the policies pursued by the LDC’s 
will yield, at best, a Pyrrhic victory. 

Consider, for example, the following statement: 
“Governmental efforts constantly to raise their share of 
the profits from raw material exploitation can be cited 
as a near-immutable law of governmental behavior. The 
problem for governments, however, is not only one of 


share but also one of absolute level.” I would submit 
that one could replace “governmental” or “govern- 
ments” with “private frm” in the above statement and 
still have a near-immutable law—a law which some 
would paraphrase as profit maximization. Viewed in 
this light, the question is simply ane of income or profit 
distribution where the distribution forthcoming will 
depend to a large extent on the relative bargaining 
strength of the two groups: the LDC’s and the firms. Is 
70 percent profit going to the LDC too high? Should the 
firms, as Professor Vernon seems to be suggesting, al- 
ways receive the same amount of profit even if their rela- 
tive share is falling? J think the textbook answer is still 
very relevant here; i.e., firms, given a choice, will invest 
in the enterprise which generates the highest expected 
rate of return taking due account of risk and uncer- 
tainty. Seventy percent, 80 percent, 90 percent of 
profit going to the LDC need not be too high if the rate 
of return to the firm after the LDC’s get their share and 
after taxes is sufficient to warrant the investment. The 
proof of the pudding is the eating and despite a possible 
slow down in investment in 1970 due to political devel- 
opments in Peru and Chile, the record of the recent past 
does not indicate a decline in investment in the extrac- 
tive industries of the LDC s by foreign affiliates of U.S. 
corporations. 

The above is not meant to suggest that at some share 
distribution (certainly 100 percent of profit going to the 
LDC’s) the private firm will not find investment in the 
raw material industries of the LDC’s unprofitable. It 
does, however, indicate that one should be wary about 
implying anything from the fact that the share of 
profit—-more properly economic rent—going to the 
LDC is 50, 60, or 70 percent. This mode of reasoning Is 
rendered even more difficult when it is recalled that 
many of the LDC’s are integrated firms, and therefore 
identifying the profit attributable to the “mining” 
stage is no mean feat. 

The response of the raw material firm to the attempts 
by the LDC’s to gain more control and profit that Pro- 
fessor Vernon expects depends, in part, on the willing- 
ness of the governments of the more developed coun- 
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tries to adopt national policies favorable to their extrac- 
tive firms but not necessarily favorable to their entire 
society. At the strictly profit maximizing level, if it 
becomes profitable for the firms to turn inward and in- 
crease their domestic investment and research and 
development in the extractive industries in their own 
country, then the private firm should do so. In fact, an 
appropriate question for the LDC’s to try to answer is 
how far can they go in increasing their share of profit 
without encouraging their foreign firms to change their 
investment patterns and increase their “at home” 
investment. The record of new investment in plant and 
equipment would suggest, however, that that point is 
still far off. The picture, however, would be quite 
different if the governments of the more developed 
countries engage in protectionist policies on behalf of 
the extractive firms. Putting aside for a moment the 
question of access to raw materials for defense needs, 
why should the governments of the more developed 
countries engage in protectionist policies for the sake of 
maintaining the profit position of its extractive firms? 
The market it would seem imposes limits on the ability 
of the LDC’s to appropriate an ever increasing share of 
the profit from the raw material industries “owned” by 
foreign private firms. At this juncture in history one 
would hope that the more developed countries would 
not engage in policies which foster inefficiency and bene- 
fit the large firms in the extractive industries. The sad 
truth, however, is that Professor Vernon’s expectation 
may well be correct. 

Professor Vernon’s analysis of the problems stemming 
from the dependence of the LDC’s on revenues derived 
from the extractive industries is also instructive. To 
begin with, it lays to rest the notion—which may have 
been true in previous decades—that the extractive in- 
dustries are an enclave unrelated to the remainder of the 
economy of an LDC. This dependency inevitably 
spawns a desire to control (modify is perhaps a better 
word) the investment and price or output decisions of 
what is in many instances the significant industry in 
the LDC. The accepted tools of contro] in the more de- 
veloped countries—monetary and fiscal policy—are, 
however, of little use in modifying the behavior and 


performance of large firms which neither finance their 
investment nor sell their product in the LDC in which 
they operate. It would appear that a more direct 
method of contro] is necessary. Is it too much to expect 
that firms accustomed to a fair degree of governmental 
“control” and exhortation concerning “investment,” 
“price,” and “output,” in their home country to react 
rationally rather than emotionally to attempts by the 
LDC’s to evoke the same type of control, albeit by 
different instruments. Again the investment record of 
the foreign affiliates of the U.S. firms suggests that after 
all the shouting they appraise the situation on the basis 
of profit expectation and despite all the supposed gains 
in control by the LDC’s they continue to increase their 
investment. 

Professor Vernon also comments in passing on the 
ability of the LDC’s to develop state-owned exporting 
companies that compete with the private extracting 
firms operating in sheltered, protected markets of the 
more developed countries. He is not particularly op- 
timistic about the gains although he shies away from 
making a firm statement one way or another. I agree 
with Professor Vernon that a unified action by the 
more developed countries to both protect their indigen- 
ous industries and bargain for the “best” deal with the 
LDC’s would present the LDC’s with some difficult 
problems. If, however, that is to be the response of the 
more developed countries as the LDC’s seek to change 
the profit distribution increasingly in their favor, then 
the LDC’s are in for some even rougher times in the 
field of international trade and finance, and it is perhaps 
to their long-run advantage to continue nibbling away 
at control and profit before the unification takes place. 

The above comments are not meant so much to dis- 
agree with Professor Vernon’s analysis as they are to 
suggest that if the governments of the more developed 
countries do not intervene on behalf of their private 
firms, the outcome of the “inevitable movements” that 
Professor Vernon observes could benefit the LDC’s 
without hurting the more developed countries. The end 
result would be income or profit redistribution in favor 
of the LDC’s and away from the large private and 
multinationally inclined extractive firm. 


BASIC DATA FOR POLICY AND PUBLIC DECISIONS: 
TECHNICAL ASPECTS 


DATA, RESEARCH, AND GOVERNMENT 


By Guy H. ORCUTT 
` Urban Institute and Yale University 


The paper I have written really consists of 
nothing more than some views on how the federal 
government, foundations, and others can best aid 
the development of more potent, social-problem 
and policy-oriented research. As you may per- 
ceive, this question lies close in my mind to how 
the federal government might expand and im- 
prove its support of data collection efforts which 
provide the basis for empirical studies of impor- 
‘tant social phenomenon. In presenting this paper, 
I start with a deep and abiding belief that eco- 
nomic and social research can make an extremely 
important—and perhaps vital—contribution to 
the solution of major social problems. Gains need 
not be confined to problem resolution though. I 
also believe that such research can be of vital 
help in discovering and grasping new and attrac- 
tive social opportunities. 

When I first tried writing this paper—some 
nine months ago—my thinking was centered on 
how the federal government could improve the 
coverage and quality of, access to, and research 
use of the data it collects. However, the more I 
tried to put my thoughts on paper, the more I 
began to wonder if these questions were the right 
ones. 

As I tried to focus my thoughts on the ques- 
tions, as originally posed, my thoughts went back 
to the five Federal Reserve committees on data 
of the mid-1950’s, the Inter-University-Ferber ef- 
fort of the late 1950’s, and much of the 1960’s, 
the S.S.R.C. Ruggles Committee, the Dunn Re- 
port, and the Kaysen Task Force of this decade. 
These—and undoubtedly dozens of other studies, 
to say nothing of innumerable advisory commit- 
tees—devoted a lot of energy to figuring out and 
specifying how the federal government might im- 
prove the coverage, quality, access to, and re- 
search use of data it collects, Each of the above 
mentioned efforts produced one or more carefully 
considered and valuable sets of recommendations 
and suggestions. A few studies have even given 
rise to significant developments in the actual col- 
lection of data. In this connection, it seems rea- 
sonable to mention two. I think the Smithies-Fed- 
eral Reserve Consultant Committee on Survey 
Research Statistics did assist in making data col- 
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lected by the Survey Research Center of the Uni- 
versity of Michigan more generally available for 
legitimate research uses. I also believe that the 
S.S.R.C. Ruggles Committee played an important 
role in bringing the 1960, 1 in 1,000 sample census 
tapes Into existence, 

Both of the above developments have had sec- 
ondary consequences. No doubt these, along with 
other beneficial results which do not come to 
mind at the moment, are enough to justify the 
dedicated and high-level efforts which have been 
made. Be that as it may, I have finally come to 
the conclusion that somehow or other we are 
missing the boat. The above mentioned efforts re- 
sulted in many valuable proposals. Some of these 
have been implemented and some, like those relat- 
ing to a computer-oriented national data library, 
stil are of great importance and certainly should 
be implemented in some form or other. Neverthe- 
less, I now think that a substantially different ap- 
proach is essential if data needs for social prob- 
lem and policy-oriented research are to be satis- 
factorily met. 

In medical research, high-energy physics re- 
search, agricultural research, defense research, or 
space research scientists are not in the habit of 
trying to meet most of their data needs by get- 
ting the government to modify its data collection 
activities and its data access policies. Of course, 
the federal government has been a major factor 
behind the amazing development of research in 
these areas. It does play an enormous role in the 
data collection activities of and for these sci- 
ences, but it certainly does not do this primarily 
by making data which it has collected for quite 
different purposes readily available. It helps, 
stimulates, finances, and provides some direction 
for research activities in these areas, but it ex- 
pects researchers to play the primary role in ob- 
taining data as well as in determining which re- 
search questions should be posed, what data are 
needed to answer them, and what strategies 
should be used to obtain data. Perhaps the soft 
sciences have something to learn from the hard 
sciences. 

I used the term “soft sciences” for the social 
problem-oriented sciences quite intentionally, for 
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the social sciences are in fact very weak sisters 
with respect to the physical, biological, and medi- 
cal sciences. This is not to say, of course, that the 
social sciences have not made significant contribu- 
tions to the successful handling of some impor- 
tant social problems. Of course they have. Nor is 
is it to say that social scientists are grossly infe- 
rior to other scientists. I doubt if they are. But it 
is correct to say that the cumulation of knowl- 
edge about needs, wants, and behavior of individ- 
uals, families, organizations, markets, and politi- 
cal and social processes has been hard to see and 
certainly painfully slow relative to social needs 
and relative to the cumulation of physical, biolog- 
ical, and medical knowledge. But does this really 
matter and, if so, can anything be done to im- 
prove matters? 

Man has been around a long time, judged in 
terms of his own time scale, and he seems to 
have managed without much insight from the so- 
cial sciences. Perhaps he might have managed 
somewhat better if social science research had 
flourished much earlier, but this might be hard to 
demonstrate, In any case, it is not hard to grant 
that the much greater importance long attached 
to research and technology, aimed at increasing 
understanding of and control over nature, may 
not have been misplaced. Sheer physical survival 
and well-being are not to be sneezed at. But times 
have changed and the central problems facing 
man also have changed. In fact, much of the 
change is probably due to the very success of 
physical, biological, and medical research technol- 
ogy. 

Population problems are now important and 
may become much more important. Environmen- 
- tal problems are serious and may become critical. 
Urban problems are of major concern. War 
threats now raise questions about man’s survival. 
In part our substantial material success may have 
brought some problems in the above areas close 
to the crisis point. But, in addition to aggravating 
some problems, our material success has made it 
technically possible to eliminate poverty and pro- 
mote a greater degree of equality, as well as to 
deal more effectively and humanely with racial 
problems and other important social concerns. 
That some should be grossly in need of food, 
clothing, medical care, education, and other less 
essential aspects of the good life must never have 
been very attractive to those suffering and may 
never have been very pleasant to think about for 
those who were not. Nevertheless, the situation 
seems different and much less generally accept- 
able when we seem to possess the technical capa- 
bility for all to live in relative well-being—yet 


some of us starve or are ill for lack of effective 
application of our technical know-how. Surely the 
verdict must be that it does really matter that 
our knowledge and understanding about needs, 
wants, and behavior of individuals, families, orga- 
nizations, markets, and socioeconomic systems are 
so limited. We do have innumerable social prob- 
Jems which we would like to solve but whose so- 
lution seems to require a degree of understanding 
about human behavior, organization, and interac- 
tion which is simply not available, I do not think 
we should abandon or even scale down our re- 
search in the hard science areas. It certainly is 
late, however, for our society to be acting as 
though social problem-oriented research is of rela- 
tively negligible concern. 

Before addressing ourselves to the question of 
what the federal government could do to encour- 
age a badly needed development of social prob- 
lem and policy-oriented research, allow me to in- 
dicate what I believe is the major roadblock to 
development of this type of research. It is the 
failure of economists and other social scientists to 
achieve on a wide front even moderately convinc- 
ing testing of significant hypotheses about indi- 
viduals and social phenomena. Furthermore, this 
failure is due largely to the inadequacy of the ev- 
idence brought to bear rather than to any great 
deficiency in our statistical, mathematical, and 
computer tools. In other words, data and data-re- 
lated problems are at the heart of the matter. 

But to say that data problems are of central 
importance does not mean that the federal gov- 
ernment either already collects the data needed or 
could be persuaded to collect the data needed. 
Significant improvements in the collection and 
use of data by and for government are certainly 
possible and much to be encouraged. The prob- 
lem, however, is more basic than that and to 
some extent involves the whole social science re- 
search venture. It relates to a widespread shal- 
lowness of social science research when it comes 
to achieving effective empirical testing of inter- 
esting and relevant hypotheses. In my opinion, 
the shallowness referred to above does not stem 
primarily from the fact that man and his institu- 
tions are more complicated than electrons and 
atoms, although this is probably true. It results, I 
think, because collecting of relevant evidence in 
response to research needs has been largely be- 
yond the capabilities and resources of the individ- 
ual researcher, 

In the hard sciences every student is required 
to face up to questions which cannot be answered 
without data and to personally engage in carrying 
out experiments and in making observations 
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aimed at acquiring needed data. This process of 
making hypotheses or of posing questions and 
then seeking empirical evidence from planned or 
natural experiments is taught students in grade 
school and long before the student has finished 
high school he probably has had quite a bit of 
laboratory experience. In addition to personal ex- 
perience, in posing questions requiring data for 
resolution and in securing the needed data, the 
student both prior.to and during college is taught 
about important efforts and successes in past ap- 
plication of the experimental approach. By con- 
trast the student in economics typically will never 
be involved in any. activity in which he even par- 
ticipates in securing new data in response to re- 


search needs, let alone participate in the designing. 


and carrying out of laboratory or field experi- 
ments aimed at generating significant evidence. 
Students thus trained get their Ph.D.’s and then 
proceed to train the next generation of econo- 
mists. If, as professors, economists finally secured 
some experience in posing hypotheses or questions 
and in also specifying and actually securing data 
needed in testing the hypotheses and in resolving 


the questions, matters would not be so serious, As 


things stand, however, even at the professional 
level few individuals ever play a significant role 
in figuring out what new data are needed for ef- 
fective testing of hypotheses, how the needed 
measurements may be made, and in actually mak- 
ing them. a 

Real and relevant social experimentation is not 
so hard to think about, but it is hard to see how 
students could do such experimenting on a rou- 
tine basis in a social science college laboratory, 
although even here there are possibilities to be 
explored. Systematic and careful observation of 
the enormous number of natural social experi- 
ments taking place all the time seems more feasi- 
ble but also is largely beyond the capabilities and 
resources of individual researchers. Since empiri- 
cal evidence is an essential component of hypoth- 
esis testing, and, given the difficulty of individual 
generation and collection of relevant empirical ev- 
idence, social science researchers quite naturally 
and appropriately have sought to make do wi 
data collected by government. 

Now there is nothing wrong in using govern- 
ment data for research purposes. Serious efforts 
have been, are being, and should continue to be 
made to use the mountains of data collected by 
government as intelligently and as effectively as 
possible to throw light on research issues. This is 
not the time and place to argue the matter. How- 
ever, I must assert the following. Having thought 
about this issue from many angles and for more 
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than a decade, J am now fully persuaded that so- 
cial sciences will remain stunted until they find 
far better ways of securing essential empirical ev- 
idence than seem possible so long as the prime 
dependence on government data collection per- 
sists. Such data collection of necessity is done for 
quite other purposes and cannot be effectively 
controlled by researchers. 


Data Need for Basic Research 

Basic research aims at discovering the operat- 
ing or response characteristics of individuals, 
families, firms, governments, and other key actors 
in social systems. It proceeds by exploration, by 
the formulation and testing of hypotheses, by the 
estimation and testing of relations, and by model 
building and simulation. It obviously is essential 
that many of the hypotheses to be tested and the 
relations to be estimated relate the behavior of 
decision-making units, such as individuals and 
firms, to variables which have impinged upon 
them one or more years earlier. Hypotheses about 
the influence of pollutants on health, for example, 
might reasonably involve time lags stretching out 
over decades. Effective testing of such hypotheses 
involves several difficulties, but in any case longi- 
tudinal data about individuals ard their specific 
environments and Habits are called for. In a simi- 
lar way, theories about the effects of education 
seek to link the present behavior and success of 
individuals to previous educational treatment. 
Clearly, the current or even previous educational 
treatment given in a census tract in which a num- 
ber of individuals currently reside will be of 
rather limited value in testing promising hy- 
potheses, Longitudinal data relating to individuals 
are needed. The study of migration poses similar 
data problems. The final conclusion which 
emerges from the above considerations is that ef- 
fective study of the response of essential actors 
or elements of social systems to policy measures 
requires a data collection approach focused on 
following individuals, families, and firms, or 
groups of such decision units over time rather 
than on following geographic areas over time. 


Data Needs for Application of Knowledge Are 
Different Than Those of Acquisition of 
Knowledge 

The primary differences in data needs have to 
do with specificity, responsiveness, regularity, lon- 
gitudinality, depth, and level of aggregation. Data 
for acquisition of knowledge must be specific to 
those behavioral or physical units studied, but the 
units studied may be only a random sample from 
the population of all such units in the nation. 
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Data for application of knowledge by urban gov- 
ernments generally must be specific to each and 
every city or urban area in which application is 
to be attempted. 

Data collection for basic research must be re- 
sponsive to frequently changing requirements as 
old hypotheses are set aside and new hypotheses 
are introduced. Data needs for government also 
change as the stock of available knowledge grows, 
but since relatively few hypotheses ultimately 
prove useful, the requirements of government for 
responsiveness, with regard to data collection, are 
substantially less than those flowing from re- 
search needs. 

Data for use of existing knowledge by govern- 
ment must be timely as well as specific to the 
geographical area of interest. Thus an emphasis 
must be given to regularity of collection. This 
regularity is not nearly so essential for most re- 
search uses. 

The really difficult aspects of data collection 
for testing hypotheses have to do with questions 
of longitudinality and depth. Some significant re- 
search requires observations over several years 
and, in depth, on specific individuals, Since it is 
dubious if such data collection could be satisfac- 
torily managed by the federal government, let 
alone the enormous number of relevant urban 
governments, it is indeed fortunate that use of 
available knowledge does not pose these particu- 
lar requirements to the same degree. There are 
many reasons why use of knowledge poses less se- 
vere problems revolving around longitudinality 
and depth than does research aimed at acquisition 
of knowledge. Consideration of the acquisition 
and use of knowledge about the effects of air pol- 
lution will bring several of these reasons to light. 

First of all, the number of conceivably damag- 
ing pollutants is probably enormous relative to 
the number that cities must actually monitor on a 
continuing basis for purposes of air pollution con- 
trol. This is true both because not all pollutants 
are seriously harmful and because some pollu- 
tants nearly always occur together. This knowl- 
edge serves to reduce data requirements for oper- 
ating purposes by telling us what does not have 
to be measured. 

Second, while it may be necessary to have lon- 
gitudinal data running over several years for spe- 
cific individuals, to actually discover the harmful 
effects of any pollutant, use of such knowledge 
does not pose such requirements. Rather what is 
needed is current data about the entry of harmful 
pollutants into the atmosphere. Detail about 
sources of pollution becomes important and not 
detail about the previous atmospheres to which 


individuals were exposed. 

In trying to acquire understanding and knowl- 
edge it is frequently essential to work with very 
disaggregated data. When well-designed experi- 
ments are used in seeking to learn how conse- 
quences depend on treatment, it is almost always 
necessary to work with individuals or small 
groups because cost considerations become domi- 
nant, But even with a nonexperimental statistical 
approach to knowledge it frequently is still desir- 
able to work with very disaggregated data be- 
cause of considerations having to do with degrees 
of freedom, use of control groups, avoidance of 
multicolinearity, and the range of relative varia- 
tion of variables of interest. In addition, many 
variables must be included in the analysis as an 
aid in separating out the true effects of those 
variables of interest. When it comes to applica- 
tion of knowledge, it will generally be the case 
that many of these variables which describe indi- 
vidual differences can be ignored, either because 
they relate only to the past and are thus fixed, or 
because they do not vary rapidly over time, or 
because they are distributed randomly over popu- 
lations and will cancel out at aggregation levels 
which are of interest in the application of such 
knowledge by urban government. 

The long and short of the matter, then, is that 
appropriate data collection efforts are well be- 
yond the capacity of individual researchers but 
cannot be suitably handled by government as we 
know it. Institutional developments are needed if 
essential collection of evidence in response to re- 
search requirements is to be achieved. Nor should 
it be thought that collection of needed data for 
social science research can be bought at a pit- 
tance compared to expenditures now being made 
for collection of evidence by the hard sciences. 
The rest of this paper presents my present views 
of the institutional developments which should be 
promoted. 


Proposed National Program for Development and 
Use of Data Resources for Social Problem 
and Policy Research? 


Objectives. The overall objective of this pro- 
gram would be to contribute to the solution of 
social problems and to the discovery and grasping 
of attractive social opportunities, The more proxi- 
mate and operational objectives of this program 
would be the following: 

1. Encourage and facilitate research use of 


1 Attention is drawn at this point to the report of 
the central BASS Committee, “The Behavioral and 
Social Sciences: Outlook and Needs” (National 
Academy of Sciences, 1969). 
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both governmentally and nongovernmentally col- 
lected data, 

2. Develop and more fully utilize the inductive 
research potential and problem solving capabili- 
ties of college students, undergraduate as well as 
graduate, along with that of professors and other 
researchers in both profit and nonprofit institu- 
tions. 

3. Develop sample survey and other data col- 
lection approaches and improve responsiveness to 
research needs. 

4, Promote research use of nonsurvey ap- 
proaches to observation, measurement and data 
collection. . 

5. Promote systematic research use of planned 
experimentation, both laboratory and field. 

6. Promote long-run, basic inductive research 
and tool building efforts which are focused on 
finding knowledge of relevance to solution of so- 
cial problems and on recognition and grasping of 
social opportunities, 

Institutional Proposals, The following institu- 
tional developments are proposed for achieving 
the above objectives: 

1. Development of at least one major social 
problem and policy research institute at or in 
close proximity to each major university. It is vi- 
sualized that in general these institutions would 
be interdisciplinary in nature and would in many 
cases include physical, biological and medical 
scientists as well as social scientists. It is ex- 
pected that they would play a major role in se- 
curing research resources, in organizing research 
opportunities and research facilities, and in pro- 
viding appropriate mechanisms for selection of 
research directions, evaluation of research activi- 
ties and results, and in bringing research results 
to bear on social problems. Each such institute 
would be expected to facilitate data collection in 
direct response to research needs as well as to en- 
sure the local availability of appropriate data li- 
brary facilities. 

2. Development of at least two or three sur- 
vey research facilities as national, social science 
research resources. The Survey Research Center 
at the University of Michigan and NORC at the 
University of Chicago already have developed a 
long way in this direction and, of course, would 
be prime contenders for further encouragement 
and development as important observatories for 
the social sciences. 

3. Development of perhaps ten to twenty na- 
tionally-oriented, major field experimentation and 
program evaluation facilities. Experience gained 
by the University of Wisconsin Poverty Institute 


and by the Princeton Mathematics Group in plan- 
ning and executing negative income tax experi- 
ments should be invaluable in development of vi- 
able and relevant experimentation and evaluation 
facilities. 

4. Development of at least one social science- 
oriented, national data library and computer soft- 
ware development facility. The $.S.R.C. Ruggles 
Committee report, the Dunn Report, and the Kay- 
sen Task Force report all are relevant in this con- 
nection. In planning and setting up such a library 
or libraries, great care should be given to achiev- 
ing generally acceptable procedures and provi- 
sions for guarding against socially unacceptable 
threats to the privacy of individuals and organiza- 
tions. 

5. Development of several nonprofit, private 
research institutes for social problems and policy 
research. The Brookings model, the N.B.E.R. 
model, and the Urban Institute model should re- 
ceive close attention in this area. 

Support. It is hoped that resources for the 
proposed program would come from the following 
sources: 

1. Improved research productivity and utiliza- 
tion of existing student and faculty research po- 
tential and resources. 

2. Partial research redirection of staff effort 
and funds of the hard sciences. 

3. Gifts and bequests. 

4, Foundation support. 

5. State and local government support. 

6. Federal government funding through such 
federal agencies as the National Science Founda- 
tion and the National Health Institutes or 
through some new social science or social problem- 
oriented institute or institutes. The level of new 
funding should start off at a fairly modest figure 
of less than $100,000,000 per year. (In other 
words, at about the level of expected annual oper- 
ating costs of one projected data collection instal- 
lation for high-energy physics research.) Nev- 
ertheless, the amount of such funding should 
grow at a reasonable rate, taking into account the 
time needed to convert and develop human re- 
sources, until some kind of appropriate balance is 
reached between social problem-oriented research 
and other research whether it is defense-oriented, 
pure knowledge-oriented, or medically-oriented. 

Provisions for Financing, Evaluating, and 
Guiding. Clearly a great deal of care is needed in 
working out arrangements for financing, evaluat- 
ing, and achieving wise and effective guidance. 
The best I can do at this point is offer a few 
comments: 
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1. In general a shift should be made towards 
institutional and program support and away 
from individual project support, individual re- 
search support, or line budget support. 

2. Effective and relevant social problem re- 
search requires at least a five- to ten-year horizon. 
Funding arrangements should take this fact of 
life into full consideration. 

3. Most research planning and implementation 
should be done within rather than outside of and 
above research institutes. The primary responsi- 


bility for achieving satisfactory individual project 
evaluation also should fall on the institute within 
which the research is done. To help in these mat- 
ters each institute should have an effective gov- 
erning board which includes some individuals who 
are heavily involved in social policy making. 

4, Evaluation by funding agencies is essential 
for wise allocation of their resources. Neverthe- 
less, evaluations made should be of the overall di- 
rection and operation of the institutes funded 
rather than of specific projects per se. 


- 


MICRODATA, ECONOMIC RESEARCH, AND THE PRODUCTION OF 
ECONOMIC KNOWLEDGE 


By F. THOMAS JUSTER 
National Bureau of Economic Research 


Introduction 


An assessment of the function of microdata in 
the economic research process—and speculation 
about its appropriate function in the future—~ 
leads to examination of a much broader range of 
problems. The right question to start with seems 
to be: What is the function of data in the pro- 
duction of economic knowledge? Putting the 
question this way suggests other questions: What 
` is the current state of economic knowledge, and 
how has the character of the data inputs in- 
fluenced its development? What is the relation 
between data and knowledge in other scientific 
disciplines, and if the relation is different than in 
economics, why? What accounts for the present 
’ modes of generating and using data in economic 
research and are these modes an efficient way to 
produce knowledge? And, finally, regardless of 
how the past is evaluated, are there reasons to 
suppose that the present modes of conducting 
economic research will be increasingly inefficient 
in future, and that only a really drastic shift of 
emphasis—away from concentration on analysis 
of existing data towards the generation of experi- 
mental sets of microdata—-will permit much 
growth in the stock of socially useful knowledge 
about economic behavior? 


The Production of Economic Knowledge 


Questions about how to optimize the use of 
scarce resources to achieve specified objectives 
have always been of central concern to econo- 
mists, Analysis of the costs and benefits of alterna- 
tives A and B comes as a matter of instinct to all 
of us, almost irrespective of the subject matter 
involved. But we have rarely, if ever, looked 
carefully at the economics of what economists do. 

In analyzing the production of economic 
“knowledge,” I prefer to define the term nar- 
rowly as the stock of qualitative and quantitative 
generalizations about economic relationships that 
are demonstrably “true.’? Thus knowledge com- 
prises a collection of analytical statements (other 
things equal, rent control will reduce the supply 


1 An extensive discussion of different attempts to 
classify concepts like knowledge and information can 
be found in Machlup, The Production and Distribu- 
tion of Knowledge in the U.S. (Princeton Univ. 
Press, 1962). 


of new housing) and empirical statements (the 
proportion of income saved in the United States 
is usually between 4 and 8 percent).? 

Economic knowledge is produced by profes- 
sional economists using inputs of their own ana- 
lytical skills and talents, often in conjunction 
with inputs of data and statistics. The data inputs 
are of several sorts. 

Basic data can be defined as an empirical ob- 
servation of a specific phenomenon—perhaps a 
transaction, perhaps a perception (whether objec- 
tively correct or incorrect), perhaps an activity. 
All basic data are thus microdata, since they must 
be observations relating to a single economic unit. 
Observations are defined as basic data that have 
been generated out of a specific research prob- 
lem. Processed data are basic data that have 
been adjusted in some way to make them more 
convenient or conceptually more appropriate for 
exploration of a specific problem; for the most 
part, processed data are also aggregates fashioned 
from microdata. 

The production of knowledge will ordinarily 
require some use of all those inputs, although 
only the first, analytical skills, seems indispens- 
able. Knowledge can evidently be produced by 
theorizing about the necessary consequences of a 
set of relationships, given certain assumptions 
about objectives. Prior to the 1930’s, most of the 
stock of economic knowledge was produced in ex- 
actly this way. Where data inputs are part of 


*It is important to distinguish between knowledge 
and what might be termed “interesting and intuitively 
plausible relationships,” partly because one person’s 
view of what is plausible may -be different from an- 
other’s and partly because the social usefulness of 
these two kinds of knowledge is probably quite dif- 
ferent. For example, demonstrably correct knowledge 
is likely to have a much greater impact on the formu- 
lation of public policy than interesting and intui- 
tively plausible relationships. Moreover, where the 
latter are used as the basis for policy the social re- 
turns are almost as apt to be negative as positive and 
hence may not average much above zero. 

3 The distinction between data and observations is 
discussed extensively in O. Morgenstern, On the 


| Accuracy of Economic Observations (Princeton Univ. 
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Press, 1963). 

*As a practical matter, even the purest of pure 
theorists probably always make some use of empirical 
information in the research process, even though it 
may be of a casual and highly impressionistic sort. 
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the process, however, even the selection of one 
rather than another data input necessarily implies 
some organizing principle and hence some input 
of analytical skill. 

As a loose generalization, economists produce 
knowledge increments in one of two ways: (1) 
theorizing about the logical implications of some 
type of optimizing behavior; (2) applying a 
heavy dose of analytical skills to some set of ex- 
isting data. Knowledge of the first sort is always 
qualitative and conditional; eg., higher subway 
fares will reduce the quantity of subway rides de- 
manded, other things equal.” Knowledge of the 
second sort is always quantitative and generally 
associated with specified conditions; e.g., a 5 per- 
cent increase in subway fares will eventually re- 
duce the number of riders by 3 percent, provided 
that bus and taxicab fares remain unchanged. In 
research that is heavily empirical, a good part of 
the input of analytical skills may go into adjust- 
ment, manipulation, and transformation of either 
basic or processed data into processed data that 
has not previously existed. 


The Stock of Economic Knowledge 


Serious quantitative economic research is a rel- 
atively young discipline—a half-century more or 
less—compared to several centuries for qualitative 
economic analysis and very much longer for most 
of the physical sciences. What is a reasonable 
generalization about the results? If knowledge is 
defined as pertaining to relationships about be- 
havior, with its implication that behavior can be 
predicted if its determinants are either known or 
can themselves be predicted, I suggest that econ- 
omists possess a very large and often quite useful 
stock of qualitative knowledge but a remarkably 
skimpy stock of quantitative knowledge. 

If the focus is placed on knowledge useful in 
the formulation of public policy decisions, as dis- 
tinct from private decisions of firms and house- 
holds, the situation is probably even worse. For 
example, economists “know” that an increase in 
the minimum wage will tend to reduce the em- 
ployment of marginally productive members of 
the labor force and will tend to result in skilled 
labor and capital being substituted for unskilled 
labor in the production process. Similarly, it is 
known that an increase in personal income taxes 
will reduce the demand for consumption. But nei- 
ther of these bits of knowledge is particularly 
helpful in the formulation of public policy, except 


5 A qualitative statement is technically identical to 
a quantitative one that contains very wide limits—if 
subway rides “decline” they must fall by an amount 
between one and the present number of rides. 


insofar as they increase the odds that gross errors 
will be avoided. Changes in the minimum wage 
rate will have other consequences, both immedi- 
ately and in the long run, than a tendency to re- 
duce employment among the marginally produc- 
tive, and some of these effects will or may be 
viewed as desirable by some welfare criteria. Sim- 
ilarly, changes in income taxation rates ordinarily 
comprise one part of a package of policies de- 
signed to achieve certain stabilization or equity 
objectives, Knowing the direction of the effect 
on, in the one case, unemployment, and in the 
other, consumption demand, is simply not good 
enough. What we have to know is the quantita- 
tive dynamics of these effects, and we need to 
know them with a good deal of precision.® 

Some of these difficulties are probably trace- 
able to the fact that economics has had little suc- 
cess In measuring the influence of social or eco- 
nomic forces that are slow to respond to changes 
and which represent side effects of policies de- 
signed for other purposes. 

Environmental pollution, for example, can be 
viewed as an undesired consequence of growing 
wealth. Similarly, the attempt to put a floor 
under the living standards of the urban poor has 
apparently intensified the social and financial 
problems of urban areas because of its unin- 
tended effect on migration. In short, effective 
public policies need to be based on general rather 
than partial equilibrium analysis and on long- 
rather than short- or intermediate-run dynamics, 
And even in the simpler world of partial equilib- 
rium analysis and short-run dynamics, the quanti- 
tative economic relationships that constitute our 
best approximations to knowledge are notoriously 
unreliable and show little evidence of becoming 
less so. For example, which of our models of in- 
vestment behavior has predicted the current 
strength in that sector? 


A Knowledge Production Function 


To recognize shortcomings in the stock of eco- 
nomic knowledge is neither novel nor especially 
useful. The existence of serious deficiencies is not 


° It obviously matters whether a 10 percent change 
in the minimum wage will cause a 1 or 100 percent 
change in unemployment, and we have to specify the 
time path of the employment effect. And the same is 
clearly true for changing income tax rates: every 
undergraduate with a half a year of economics knows 
that increasing tax rates will reduce the demand for 
consumption, but recent experience suggests that we 
lack firm knowledge about the quantitative dynamics 
of that relationship. In short, for most purposes pol- 
icy-makers need reliable estimates of empirical param- 
eters, and economists have generally been unable to 
supply this need. 
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inconsistent with optimality in resource alloca- 
tion; economists know better than most that all 
types of output are subject to benefit-cost con- 
straints, and knowledge is no exception. But per- 
haps matters are worse than they would have 
been had research resources within economics 
been allocated differently. 

We can start by examining allocation parame- 
ters which describe how research economists 
spend their time, The alternatives are: (1) theo- 
retical analysis and empirical analysis of existing 
data; (2) generation of experimental microdata 
(observations) growing out of a specific research 
problem; (3) generation of nonexperimental mi- 
crodata; and (4) generation of processed data, 
usually but not necessarily aggregates, from mi- 
crodata. The relevant questions are: first, what 
are the values of these parameters in the knowl- 
edge production function for economics and for 
other scientific disciplines? Second, to the extent 
that differences exist among disciplines, is the na- 
ture and extent of the difference consistent with a 
priori and other evidence on efficiency in the re- 
search process? 

On the first of these questions, hard data are 
not needed to make reasonable estimates. The 
proportion of professional skills devoted to the 
generation of either observations or microdata 
must be very small in economics (close to zero), 
while the proportion devoted to generating pro- 
cessed data is much larger than the first two but 
much smaller than the proportion concerned with 
analysis.’ The great majority of professional 
economists devote virtually all of their efforts ei- 
ther to the training of future professionals, the 
study of purely theoretical problems, or the speci- 
fication and analysis of quantitative problems 
that use existing, and generally highly processed, 
data as the sole empirical input. 


Costs of Basic and Processed Data in Economics 


Some of the forces that influence these choices 
are clear enough. The generation of economic 


T Although most of the professional skill inputs in 
the basic data function consists of economists em- 
ployed by the federal government, the great majority 
of government professionals are concerned with the 
generation of processed data, not basic data. A few 
private organizations, for example the N.B.E.R., de- 
vote a relatively large fraction of professional re- 
sources to the generation or improvement of processed 
data and a much more modest fraction to generating 
observations or basic data, Others—for example, the 
Survey Research Center at Michigan—use a large 
fraction of resources to generate observations and 
basic data. And some individuals make similar allo- 
cations, mainly on the generation of better processed 
data. But these are surely atypical allocations of 
effort for the profession as a whole, although that 
is probably less true now than it used to be. 


data is a classic example of an activity character- 
ized by economics of scale; the economies come 
in dissemination, not in production. The only rea- 
sons for the existence-of competitive sets of data 
seem to be either quality differences or cost 
differences based on technological lags. Both 
should cause only temporary interruptions in the 
attainment of a long-run equilibrium solution 
where the costs of acquiring existing data are 
forced close.to zero and where a single firm-—of- 
ten the government—produces the product. 

The production of new microdata sets is ex- 
tremely costly. Data from households or business 
firms are ordinarily obtained by personal contact 
that always involves the time of the unit being 
observed and often requires the time of an ob- 
server. Both are labor intensive activities, and 
there has been limited success in increasing 
efficiency by substituting capital for labor.® More- 
over, economic relationships at the micro level 
are subject to a good deal of nonsystematic varia- 
bility that is of little intrinsic interest but which 
is able to obscure the relationship unless rela- 
tively large samples of observations are obtained. 
In effect, disturbances in economic relationships 
are large relative to the regularities that are of 
analytical interest, and to insure that regularities 
can be measured the sample must be big enough 
so that disturbances are well behaved.® The enor- 
mous cost of generating new microdata sets thus 
means that economists tend to use the best exist- 
ing sets of data even though they may be. se- 
riously deficient for research needs, a tendency 
that can be offset only if the high costs are bal- 
anced by equally high returns. 

For the most part, the data inputs into eco- 
nomic research consist of processed rather than 
basic data, and economics is probably unique 
among the sciences in the proportion of profes- 
sional resources that go into the processing and 
manipulation of basic data. The apparent reason 
ig that much economic data can be fitted into a 
comprehensive “information system” character- 
ized by a set of logical constraints. In economics, 
what is bought must be sold, what is produced 
must be either consumed or added to inventory, 
what is saved must be invested, and so on.2° 


"In some parts of the process—for example, edit- 
ing the microrecords—mechanical methods have been 
able to replace labor intensive methods. 

*The contrast with the physical sciences, where 
empirical regularities can often be observed with a 
sample of one, is quite marked. The noise level in 
physical experiments is reduced by incurring costs for 
equipment that essentially serves the function of 
eliminating disturbances, . 

* The existence of definitional constraints among 
variables has historically enabled economists to in- 
crease socially useful knowledge without making any 
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The information systems character of much 
processed economic data is by no means an un- 
mixed blessing. Since an information system is 
general purpose by definition, the data are un- 
likely to be optimal for any specific analytical use 
and will generally have to be modified or ad- 
justed to fit requirements. For example, consump- 
tion as measured in the National Income Ac- 
counts is not conceptually appropriate for most 
studies of consumption behavior. It lumps to- 
gether what basically represent investment deci- 
sions like the acquisition of mobile homes, auto- 
mobiles, and college educations with consumption 
decisions like the acquisition of food, gasoline, 
and theater tickets; it blends together real data 
reflecting observable decisions with imputations 
reflecting past decisions and estimates reflecting 
trend extrapolation, and in the process imports a 
smoothness to consumer behavior that may not 
exist; and so on. 

Second, information systems almost always 
contain aggregated data, and the system is de- 
signed to produce reasonably correct aggregates 
at the lowest possible cost. The microdata re- 
quirements of the system will thus be met, when- 
ever possible, by using existing data generated by 
some record-keeping requirement.11 Moreover, ad- 
justment of the available microdata has a higher 
priority than improvements in the quality of the 
underlying microdata, since accuracy at the aggre- 
gate level is not necessarily dependent on accu- 
racy at the micro level because of consistency 
checks within the system. 

An extreme illustration is provided by our sav- 
ings data. Despite the fact that there are no rea- 
sonably accurate microdata, aggregate savings can 
be estimated with fair accuracy as the difference 
between Income and consumption.1? And one of 
our most famous empirical generalizations about 
savings—that the saving/income ratio is secularly 
independent of the level of income—is based 


use of data inputs at all: it is not essential to mea- 
sure the money holdings of any economic unit to 
know that an increase in the supply of money must 
be held by someone, and that some of the variables 
which influence the demand for money will therefore 
be affected. 

X Both the conceptual clarity and the mechanical 
accuracy of record-keeping data are likely to be ob- 
scure unless the data have been generated by trained 
professionals as part of a specific research design. 
This is in general unlikely where the data come from 
a private industry source. See O. Morgenstern, On 
the Accuracy of Economic Observations, 2nd ed. 
(Princeton, 1963). 

“This may be an overly optimistic assessment of 
the accuracy of aggregate savings estimates. Still, it 
would probably be agreed that estimates of aggregate 
saving obtained by residual methods are more reliable 
than estimates obtained from aggregating microdata. 


solely on the measurement of net investment in 
capital assets, which conveniently enough happens 
to be equal to observed saving. 

In sum, cost considerations propel professional 
economists toward analysis of a relatively small 
collection of processed numbers that are readily 
accessible. That this generalization has many ex- 
ceptions and that it is a better description of the 
past than the present does not vitiate its essential 
accuracy. It is broadly correct to describe empiri- 
cal research in economics as a process that starts 
with an analytical model, specifies the data neces- 
sary to estimate the model, respecifies the model 
in terms of the best currently available set of 
processed data, then estimates parameters whose 
precise quantitative dimensions are heavily depen- 
dent on the skill and judgment of the investigator 
and whose interpretation is thus inevitably ambig- 
uous. It is hardly ever true that economists 
choose to invest resources in measuring precisely 
what their analytical models specify. 


Data Inputs in the Physical Sciences 


An examination of the research process in 
other disciplines is instructive. In the physical sci- 
ences there is virtually no counterpart to the 
economists’ collection of processed data, Empiri- 
cal research in the physical sciences is based al- 
most entirely on observations generated as an es- 
sential part of the research process itself, and a 
large proportion (probably more than half) of 
professional skills is devoted to the questions of 
what observable phenomenon are to be measured 
and how can the measurement be made. A sub- 
stantial fraction of the research budgets for sci- 
ences like biology, chemistry, physics, and astron- 
omy goes for the procurement of equipment de- 
signed to permit extremely precise measurements 
of observed microphenomenon, and another sub- 
stantial fraction is spent on equipment whose 
function is to generate observations. Further, 
the ability of physical scientists to furnish lab- 
oratories with equipment like particle accelera- 
tors and cyclotrons designed to produce observ- 
able phenomena that can be studied, as well as 
with devices like electron microscopes, spectro- 
scopes and spectrometers whose function is to 
permit observation and measurement, is in con- 
siderable measure an outgrowth of the research 
process itself. The power and sophistication of ac- 
celerators or spectroscopes are determined largely 
by what needs to be observed and how accurately 
the observation needs to be measured, and both 
are the result of strong interaction between re- 
search scientists and equipment builders. 

These differences in research methods are well 
known and hardly require documentation. It 
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seems plausible that they are also one of the 
basic causes of differential rates of growth in 
scientific knowledge. Here, the contrast between 
developments in space, medicine, and weaponry 
and the contribution of economic knowledge to 
the formulation of public policy is rather marked. 
We can land men on the moon, reduce the inci- 
dence of diseases like polio and smallpox to vir- 
tually zero, and intercept a potential enemy mis- 
sile within minutes of its appearance in the atmo- 
sphere because we can predict a great many phys- 
ical consequences with extraordinary precision; 
but we could not predict the effects of the 1968 
tax increase, we could not even agree on the de- 
gree of monetary restraint in 1969, let alone pre- 
dict its quantitative impact, we were unable to 
foresee the debilitating effects of our present wel- 
fare system (and those who did probably also 
argued that the Social Security system would re- 
duce private saving and thus economic growth), 
we invest very large sums on a program designed 
to enrich the educational environment for ghetto 
youngsters without knowing whether or not the 
beneficial effects are wholly transitory, and we 
spend $50 billion a year on education without 
knowing whether half or twice that amount is opti- 
mal or whether what we do spend is efficiently al- 
located. 


Differences in Research Methodology 


While it thus seems reasonably clear that there 
are marked differences in the growth of socially 
useful knowledge among scientific disciplines, it is 
far from clear why these differences exist. The 
relatively unsatisfactory state of quantitative eco- 
nomic knowledge may be a consequence of the 
simple fact that economists are concerned with 
relationships of enormous complexity and have 
little or no possibility of being able to exercise 
experimental control. Alternatively, it may result 
from the relative youth of quantitative economics 
as a scientific discipline. It might, however, be 
the result of a sort of methodological hangover 
that causes a gap between private and social re- 
turns to different research strategies. 


Experimental Controls in Economic Research 


It is undeniably true that the social sciences 
face limitations in the control of experiments that 
physical sciences: do not generally have to con- 
tend with. A controlled experiment requires that a 
change be imposed on the environment of what- 
ever is being studied and that the consequences 
of the change be observable and measurable. But 
economists cannot create a new “Great Depres- 
sion” just to see how different the result would 


have been if monetary or fiscal policy had devel- 
oped differently than was the case in 1929. Nor 
can we select students at random to go to four- 
year colleges while constraining a control sample 
not to attend four-year colleges in order to mea- 
sure the net contribution of education to earn- 
ings. 

This limitation, however, is more apparent 
than real. Some problems can be explored by ana- 
lyzing choices under a simulated and synthetic en- 
vironment—~a research design widely used in anal- 
ysis of managerial decision making and marketing 
strategy. While it is true that a simulated envi- 
ronment may introduce a bias of important and 
unknown dimensions, the bias may be the same 
for alternative simulated changes. If so, and if 
the real influence of one of two simulated 
changes is known, the real influence of the other 
can be estimated from its simulated influence. 
This design has been used to examine the influ- 
ence of interest rates on the demand for con- 
sumer credit, and a variation has been used to 
analyze the relation between alternative types of 
anticipations surveys and actual behavior.' 

Next, while social scientists cannot make ad- 
verse changes in the environment of micro-units 
in order to observe consequences, it is hard to see 
the objection to experimental controls involving a 
favorable change for some units and no change 
for others. Precisely this kind of experiment is 
now under way in an OEO Program designed to 
measure the work-leisure responses of welfare 
families faced with controlled marginal tax 
rates. And even the “favorable change or no 
change” experimental design is not a real limita- 
tion. Suppose we do not know if a change will. be 
favorable or not, for example, whether more 
heavily subsidized charges on urban mass transit 
systems will expand urban job opportunities, or 


The first illustration is discussed in F. Thomas 
Juster and R. P. Shay, Consumer Sensitivity to Fi- 
nance Rates, O.P. 88, N.B.E.R., 1964; the second in 
F. Thomas Juster, Consumer Buying Intentions and 
Purchase Probabilities: An Experiment in Survey 
Design, O.P. 99, N.B.E.R., 1966. 

“See Harold W. Watts, “Graduated Work Incen- 
tives: An Experiment in Negative Taxation,” A.E.R., 
May, 1969. To achieve the controlled tax rates, OEO 
is giving away money: sample families who expand 
earned income are provided with sufficient funds to 
offset part of the decline in welfare payments. Thus 
some sample families are receiving more benefits than 
others, while families not in the experiment are re- 
ceiving no benefits at all. The experiment is costly. 
If one wants to reproduce real decisions rather than 
simulated ones, it is necessary to give away real 
money rather than simulated money. But there seems 
no objection in principle to an experiment of this 
sort, 
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whether group health insurance plans based on 
prepayment will provide equivalent health care at 
lower cost than plans based on fee-for-service. It 
is not unreasonable to suppose that, in quasi- 
public firms where optimizing policy is uncertain, 
a more active searching out of opportunities to 
influence operating polictes could result in the 
generation of experimental data designed to re- 
duce or eliminate the uncertainties by analyzing 
the consequences of alternative policies. In short, 
the limited vision of economists may have made a 
rigid constraint out of what ought to be no worse 
than a serious inconvenience.?® 

Finally, insistence on absolute experimental 
control as a prerequisite for scientific investiga- 
tion is both unrealistic and unnecessary; it is a 
condition that is often not met even in the “ex- 
perimental” sciences.1¢ In the behavioral sciences, 
the situation is generally much worse because cer- 
tain “treatments” cannot be administered at all 
and because the relation between treatment and 
“effect” is obscured by uncontrollable “distur- 
bances.” But the function of experimental con- 
trols is to impound in ceteris paribus everything 
that disturbs the relation between treatment and 
effect. The best way to achieve this result is to 
create an environment without disturbances, 
where the treatment can be administered in vary- 
ing doses. An alternative is to accept whatever 
differences in treatment happen to exist in the 
universe, measure the effects that have been pro- 
duced by some combination of treatment and dis- 
turbances, and then remove the influence of distur- 
bances via statistical procedures. 

To do this successfully, however, a number of 
requirements have to be met. The treatment (say, 


* This general type of experimental design is 
widely used in private industry research, often for 
the purpose of determining optimum marketing 
strategy. For example, the impact of alternative ad- 
vertising strategies has been studied by varying the 
advertising dosage for residents of selected geo- 
graphic areas; then measuring the sales response to 
get estimates of incremental sales (and profits) per 
incremental dollar of advertising outlay. Some of 
these experiments cost enormous sums of money rela- 
tive to expenditures on basic data generation, and 
one must assume that they are worth the cost be- 
cause they continue to be undertaken. 

1 One cannot measure the flow of air in a wind 
tunnel without changing the flow that is being mea- 
sured, since the measuring instrument itself repre- 
sents an intrusion, Similarly, one cannot investigate 
the effects of genetic composition on cellular growth, 
which requires identification of the gene responsible 


for the appearance of mutant strains, without first 


isolating and then implanting a specific gene in a 
known complex of other genes—a procedure which 
in and of itself will necessarily produce changes in 
the cellular growth process under study. 


change in income) should have a good deal of va- 
riation in the observable universe, as should the 
effect (say, consumption spending). All the dis- 
turbances (everything else besides income change 
that affects consumption) have to be completely 
specified, and it is essential that disturbances not 
be too highly correlated with the treatment. And 
everything has to be measurable and actually 
measured, The role of theory is critical—to spec- 
ify the structure of all relevant disturbances as 
well as the relation between treatment and effect. 
And as Morgenstern pointed out many years ago, 
the measurements have to be accurate, 

The above set of requirements describes the 
objectives of quantitative studies in economics. 
But the objectives are not often met. They can- 
not be met in any study that uses processed and 
aggregated data to examine time series relation- 
ships, for reasons that have been well known to 
economists for many years. Nothing is indepen- 
dent of anything else in economic time series, and 
no one has yet found a way to get around this 
problem. Additionally, if one believes that there 
are lots of important disturbances and not just a 
few, and if one further believes that the relation 
between treatment and effect is often influenced 
by the level of the treatment (nonlinearity) and 
that the influence of one disturbance will often 
depend on the level of other disturbances and on 
the level of the treatment (interactions), analysis 
of time series data is an unlikely prospect for dis- 
covering valid empirical relationships. 

The shortcomings of existing microdata sets in 
meeting these objectives, while not so serious as 
those of time series, are serious enough. Many 
disturbances are of the sort that cannot be mea- 
sured directly with existing microdata, and some 
cannot be measured directly at all because they 
are unobservable in principle (expected income, 
permanent income, desired stocks of durables, 
etc.). Sometimes the influence of treatments or 
disturbances that are measured will depend on 
previous disturbances or treatments that were not 
measured. For example, the influence of high- 
quality teaching inputs on academic output can- 
not be detected unless we know the student’s abil- 
ity level to start with. Quality teaching, high test 
scores, and bright youngsters are quite apt to be 
found together, and we need to estimate the 
“value added” by teaching inputs of different 
qualities, not gross value as reflected by the 
strong positive association between test scores 
and teacher quality. 

Finally, for virtually all disturbances, treat- 
ments, and effects the accuracy of measurement 
in existing microdata sets is apt to vary from 
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poor to fair. The economist’s equivalent of the 
electron microscope, the spectroscope, and the ob- 
servatory seems to be an interviewer with a sur- 
vey schedule who is instructed to ask: “And what 
was your family income last year? Under $3,000? 
From $3,000 to $5,000? Over $7,500?” Our tech- 
nology of measurement is, to say the least, primi- 
tive. 


Differences in Scientific “Age” 

As regards the relative youth of quantitative 
economics as a scientific discipline, it is worth 
noting that all of the physical sciences with which 
economics can be adversely compared are, in fact, 
many centuries older, and their record during 
comparable stages of development is not espe- 
cially noteworthy. To illustrate from a scientific 
discipline which faces precisely the same limita- 
tions as economics and other social sclences—in- 
ability to control the environment—it took over a 
thousand years for Copernicus, Kepler, and Gali- 
leo to overturn the solar and planetary motion 
theory of Ptolemy and Hipparchus, and another 
century or so before Newton was able to put all 
the pieces together. . 

Some analogies are worth noting. Development 
of the elaborate and ingenious Ptolemaic theory 
bears an uncomfortably close resemblance to 
quantitative analysis of time series relationships 
in economics. For example, if a Ptolemaic theo- 
rist were faced with an observation that could not 
be explained by the existing complex set of eccen- 
tric circles and epicycles, a new and of necessity 
perfectly circular epicycle would be invented to 
explain it. Moderns would of course say that the 
trouble with Ptolemaic theory was that it could 
not be tested empirically, since an observation 
that failed to fit received theory would be duly 
incorporated into a new and more complex 
theory. Hence a Ptolemaist never had any “de- 
gree of freedom” in the data. Given the amount 
of analytical ingenuity and computational power 
focused on the limited number of time series ob- 
servations available in economics and the strong 
preference of model builders for linear systems, it 
is tempting to suggest that the empirical parame- 
ters in most time series models bear a much 
closer resemblance to Ptolemy’s eccentric circles 
and epicycles than to the less esthetically pleasing 
but simpler (and ultimately more correct) theo- 
ries of Copernicus and Newton.27 


It might also be noted that the Copernican and 
Newtonian view of planetary motion was not really 
accepted by astronomers until it proved capable of 
successfully predicting events that had not yet taken 
place. If the adequacy of our econometric models is 
judged by the same standard, all of us are Ptolemaists 


Resource Misallocation in Economic Research 


The above analysis suggests that resources 
used in economic research have been systemati- 
cally misallocated; more specifically, that the rel- 
atively slow growth of socially useful knowledge 
in economics is a consequence of the fact that re- 
search economists have played virtually no role in 
the generation of economic microdata because of 
a gap between social and private returns. In es- 
sence, the argument is: (1) that the private 
returns to economic research are not strongly 
correlated with the discovery of scientifically valid 
relationships; (2) that many such relationships can- 
not be isolated without very precise micro-obser- 
vations specifically designed for the purpose; (3) 
that the requisite microdata sets are enormously 
costly relative to existing but inferior alterna- 
tives; and (4) that because the costs are much 
higher and the private returns uncertain and not 
necessarily higher, economists have strong incen- 
tives to use existing and inferior data inputs in 
research even if the social returns are zero. 

The evidence to support this set of proposi- 
tions can hardly be called persuasive: very little 
of it is quantitative and much of it can be ex- 
plained by quite different hypotheses. 


Research Design and Private Returns 


In research, choices are influenced by the 
stream of expected income as well as by abilities, 
aptitudes, and tastes. In economics, as in other 
scientific disciplines, expected income is related to 
the quantity and quality of research output. Some 
of the criteria by which research quality is judged 
seem to be common to all the sciences and can be 
summed up by noting that research with a large 
amount of good theoretical content tends to be 
associated both with prestige and above average 
compensation. One can think of numerous reasons 
for this: correct theoretical specification is the 
cornerstone of increases in knowledge, and empir- 
ical research that lacks this underpinning is un- 
likely to produce useful results.4® Once we leave 
this common ground, however, marked differences 
appear. Research output in the physical sciences 
seems to be evaluated on the basis of the skill 


-and Newton, to say nothing of Einstein, has yet to 
make an appearance, 

3 An interesting class of exceptions should be 
noted. It is possible to relate treatment to effect with- 
out knowing anything about the causal relation be- 
tween the two. A good deal of useful medical knowl- 
edge apparently fits this description; e.g., doctors do 
not necessarily have to know why penicillin reduces 
the incidence of pneumonia deaths to know that peni- 
cillin is a useful treatment for pneumonia, 
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and ingenuity with which experiments are de- 
signed, as well as the theoretical importance of 
relationships uncovered by the experiment. Any 
experiment can and will be replicated, often in 
order to refine or extend empirical results; hence 
experimental errors are apt to be discovered 
fairly quickly. Thus the criterion for determining 
the quality of research output is that it must con- 
tribute to a solid base of tested empirical findings 
within a well-developed theoretical framework. 

In economics, however, while analytical skill 
and empirical ingenuity also tend to be highly re- 
garded characteristics of research output, there is 
no yardstick for differentiating output that will 
eventually come to be regarded as part of the 
fund of accumulated knowledge from output that, 
while interesting and ingenious, will eventually 
come to be viewed as wrong. And the private re- 
turns to the researcher are apt to be realized Jong 
before it is possible to evaluate the ultimate va- 
lidity of the research output that determines re- 
turns, 

Let me put the argument more concretely. As- 
sume that you had a dissertation student writing 
on the question: “Other things equal, are retail 
prices higher in ghetto areas than suburban 
areas?” Further assume that data already avail- 
able could be used to examine the problem, but 
that the data were, as usual, seriously deficient 
because they had, as usual, been obtained origi- 
nally for quite different purposes—for example, 
say they consisted of total sales and average 
prices for classes of product and types of stores. 
The relevant set of observations are a large sam- 
ple of specific transactions and dates—one jar of 
X-brand pickles at 35 cents per jar, sold on July 
3 at store A, plus other supplementary data. Fur- 
ther assume that an extra two years would be re- 
quired to collect and analyze the relevant data, 
and that additional costs would be incurred to 
raise the required funds. Given these facts, do 
you recommend that your dissertation student ob- 
tain the relevant observations or use existing 
data? I suggest that your student’s professional 
reputation and expected income would be unaf- 
fected by the choice of research strategy, and 
hence that you could not in fairness recommend 
the investment of an extra couple of years in gen- 
erating observations. Yet the social value of the 
two research designs is markedly different: one 
has the potential for providing a solid basis for 
policy decisions; the other does not. 

This general line of analysis suggests that the 
basic reason for the lack of high-quality micro- 
data in economics is the absence of any strong 
demand for it on the part of professional 


economists.1® While the application of increas- 
ingly sophisticated analysis to a limited set of 
data may have been a reasonable strategy several 
decades ago, it seems quite unreasonable now—if 
for no other reason than the fact that the laws of 
variable proportions and diminishing returns are 
as applicable to the production of knowledge as 
to the production of more mundane types of out- 
put. 


Microdata and Growth in Economic Knowledge 


Is there any evidence to suggest that experi- 
mentally-oriented microdata inputs will make a 
big enough contribution to the growth of eco- 
nomic knowledge to justify the costs of obtaining 
them? 

First, all scientific disciplines in which rapid 
expansion of knowledge has taken place are char- 
acterized by the ability to make extremely precise 
measurements of microphenomenon generated in 
an experimentally controlled environment. More- 
over, the experience of the other sciences is that 
experimentally generated measurements have a 
strong feedback on theoretical development.?° 

Second, while the results of building economic 
models with good microdata are unknown and un- 
certain, the results of building models with exist- 
ing data have been thoroughly explored in a num- 
ber of areas. The results can fairly be described 


It is often argued that relevant but costly micro- 
data sets have not been obtained in economics mainly 
because of limitations on resources imposed by the 
unwillingness of foundations and other grant organi- 
zations to fund costly projects of this sort. While 
there is doubtless some substance to the argument, 
its importance may be exaggerated. The evidence 
from the physical sciences can be interpreted as sug- 
gesting that research resources expand to meet the 
specifications of research designs, and that costly but 
essential research designs are not necessarily more 
difficult to fund than other designs. In short, research 
resources are responsive to the specification of pro- 
fessionals conducting the research, and the tradi- 
tional view of an appropriate budget for research in 
economics is mainly a consequence of what econo- 
mists themselves have said is necessary. What seems 
to be fairly common, however, is that great difficulty 
is experienced in finding resources for the processing 
and exploitation of existing microdata sets that seem 
able to provide valuable insights into problems even 
though they do not qualify as “experimentally gen- 
erated” observations. 

™ Cases in point are Tycho Brahe’s astronomical 
observations, from which Kepler was able to infer 
that the earth’s orbit could be described as elliptical, 
and current explorations in physics designed to de- 
termine whether the shape of the electrical charge in 
elementary particles like electrons and neutrons is 
absolutely spherical or only approximately so, which 
if true would have “profound implication for ele- 
mentary particles and nuclear structure theory.” (See 
National Science Foundation, Annual Report, 1968.) 
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as unsatisfactory, and there is no compelling rea- 
son to suppose that the application of more 
refined estimation techniques and more fully devel- 
oped theory to the same set of basic data will re- 
sult in much improvement. 

A few examples will illustrate the point. 
Large-scale models of aggregate economic activity 
in the U.S. have been constructed and tested over 
a period of years. The current models, while more 
sophisticated in both theoretical content and 
methods of statistical estimation than those de- 
veloped a decade or so ago, still do not appear to 
provide appreciably better short-term predictions 
than purely autoregressive models with no eco- 
nomic content. The substantive models would not 
be superior at all if model builders were pre- 
cluded from making subjective ad koc adjust- 
ments to the forecasts produced by the model 
itself,24 

Next, despite an immensely large investment 
of some of our most skilled professional re- 
sources, our understanding of the consumption-in- 
come relation is not very satisfactory if ability to 
predict is the test. What is probably the most 
widely accepted theoretical model is inherently 
unable to explain the most variable part of con- 
sumer outlays (net investment in durable goods 
and housing), and as yet contains no procedure 
that is demonstrably superior to any number of 
other procedures for putting empirical content 
into its two principal explanatory factors (perma- 
nent and transitory income). Quantitative models 
of aggregate consumption expenditures do not 
provide appreciably better forecasts than those of 
a decade ago, and there are still serious disagree- 
ments at the theoretical level which cannot be re- 
solved with existing data. In my judgment, one 
really good set of micro-observations extending 
over several years would have resolved these 
questions by now, and probably saved several 
million dollars worth of analytical resources in 
the process. 

Third, it is possible to specify sets of micro- 
data that are probably capable of being obtained 
and of resolving issues that have not been (and 
possibly cannot be) resolved in any other way. 
This seems to be true, for example, with regard 
to specification of the consumption-income rela- 
- tion, the effects of minimum wage legislation on 
unemployment, the monetary returns to educa- 
tion, the efficiency of schooling inputs, and the 


n This conclusion may be unfair to the model 
builders, since the subjective adjustments might 
themselves be dependent on the insight provided by 
the model. 


long-range consequences of income maintenance 
programs. #2 ° 

Finally, even if high-quality experimentally de- 
signed microdata prove to be less useful than 
one would hope in the resolution of analytical 
problems, significant gains would almost certainly 
accrue in terms of sharpening our knowledge of 
both economic aggregates and of microdistri- 
butions. For example, even if it still proved im- 
possible to predict consumption behavior on the 
basis of experimental microdata specifically de- 
signed for that purpose, we would at least have as 
a by-product a rich collection of consumption, in- 
come, and savings estimates that would be avail- 
able as inputs into information systems. 


The Technology of Microdata Generation 


One of the most striking differences between 
the social and physical sciences lies in the tech- 
nology of measuring empirical phenomenon. Ex- 
traordinary advances in the power and sophistica- 
tion of measuring instruments have been made in 
the physical sciences.?® In economics, with the ex- 
ception of sampling procedures, our measurement 
technology is very little different today than it 
was two or three decades ago. A few studies have 
been made of the errors involved in responses to 
simple factual questions asked by interviewers— 


M One of the distinctive characteristics of the mi- 
crodata sets with the capacity to resolve these issues 
ig that the observations must cover an extended pe- 
riod of time. If consumption behavior is influenced 
by expected income and if the latter is in turn in- 
fluenced by the level and structure of actual income 
during past periods, precise measurements of both 
income and consumption covering the relevant past 
are essential inputs into a properly specified model. 
Since precise measurement of the past may be im- 
possible, the only solution may be to accumulate data 
on a current basis until enough time has elapsed. 
And some of these problems, ¢.g., measuring the ef- 
ficiency of schooling inputs, may require even more 
elapsed calendar time. Here, the output that one 
wants to relate to school inputs is really post-school 
performance, and it is likely to be a decade or so 
after the completion of schooling before an adequate 
measure of performance can be obtained. 

“In large part these advances are a direct conse- 
quence of the demands by research scientists for in- 
struments capable of increasingly finer resolution, as 
noted earlier. Since the point of many physical ex- 
periments would be Jost in the absence of sufficiently 
precise measurements, there is strong incentive for 
physical scientisis to involve themselves directly in 
the process of designing instrumentation. Much of 
this emphasis doubtlessly results from the fact that 
physical scientists are accustomed to specify both the 
process by which experimental phenomena are to be 
generated and the procedures by which the phenomena 
are to be observed and measured. 
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our standard measurement technique.** But there 
has been no serious attempt to explore the cost 
and effectiveness of alternative technologies. 

Moreover, existing methods typically assume 
that the objective is to obtain information from 
each of a preselected random sample, with little 
regard to the trade-off between sample design and 
data quality. In the design of household surveys, 
for example, use is rarely made of the extensive 
system of tautological relationships that form the 
basis of our aggregate information systems data. 
These surveys are not designed to exploit the fact 
that changes in assets must equal the difference 
between income and consumption expenditures 
provided the consumption categories are compre- 
hensive and asset changes are defined to exclude 
capital gains, presumably because the survey 
sponsors do not like to ask respondents to resolve 
apparent inconsistencies. Yet it is hard to think 
of a framework better designed to reduce mea- 
surement errors than the application of a consis- 
tency check.?° 

In a similar vein, sponsors of microdata collec- 
tions are seldom prepared to compensate behav- 
ioral units for the time and annoyance involved 
in the observation. In the behavioral sciences, 
after all, it is not possible to measure relevant be- 
havior without the cooperation and assistance of 
the unit being observed. But the measurement 
process inevitably involves at least the cost of 
time and, for some units, annoyance as well. A 
straightforward agreement with sample respon- 
dents to trade accuracy and consistency in the set 
of variables being measured against compensation 
for the time and inconvenience involved, might 
well be a more efficient procedure than the cur- 
rent practice of appealing to the social conscience 
of respondents to obtain observations whose accu- 
racy is undermined by an unwillingness to exam- 
ine internal consistency because of its possible ef- 
fect on the refusal rate. 

Finally, experience strongly suggests that a 


*For example, see E. Scott Maynes, “Minimizing 
Response Errors in Financial Data: The Possibili- 
ties,” J. of Amer, Statis. Ass., Mar., 1968, pp. 214- 
27. Morgenstern, op. cit., is concerned mainly with 
errors of aggregated data. 

Z The statement in the text is oversimplified, since 
some tse is made of consistency checks. A common 
procedure is to use consistency tests to eliminate 
cases of doubtful reliability. But the acceptable range 
is very wide, since £10 percent is often viewed as 
satisfactory when comparing direct consumption es- 
timates with estimated income less savings. But a 
10 percent error in consumption means a possible 
error of many times that percentage in savings esti- 
mates, 


greater allocation of professional skills toward the 
problems of generating relevant microdata sets 
should eventually produce completely new mea- 
surement techniques that are vastly superior to 
the modified versions of existing techniques sug- 
gested above. It is probably useless even to spec- 
wate about potential developments, but they 
might possibly be tied to generating observations 
via preprogrammed computerized methods. If 
Nielsen can observe television preferences with- 
out the need for a physical observer, why cannot 
economists obtain transactions data in the same 
way? The point is that the learning process is apt 
to pay handsome and totally unexpected divi- 
dends in the form of much better methods than 
can now be specified. 


Concluding Remarks 


Let me close by listing a collection of points 
ranging from omissions to implications. First, 
some omissions: 

1, The particular research areas discussed 
above are mainly a reflection of my own interests 
and do not necessarily constitute the most crucial 
or the most manageable problem areas, For exam- 
ple, less attention has been given to research on 
the behavior of firms than to research on the be- 
havior of households: the reason is my greater 
familiarity with the latter. 

2. Although my concern has been with the 
generation of experimental observations, there is 
abundant evidence that our general purpose infor- 
mation systems are badly in need of greater re- 
sources. To cite two recent cases in point: at a 
critical juncture In the economy when the conse- 
quences of policy errors are likely to be more se- 
rious than usual, our basic measure of unemploy- 
ment has behaved so erratically that it is hard to 
place much credence in it, and our basic measure 
of consumption has a well-deserved reputation 
for looking very different after the annual revi- 
sion than it did while being reported currently. It 
is difficult enough to formulate economic policy 
when the key variables are known within tolera- 
ble limits; it is next to impossible when the ac- 
tual course of events over the past several 
months will be known only sometime next year. 

Finally, some implications: 

1, The main thrust of this paper has been that 
the generation of precise sets of micro-observa- 
tions growing out of the analytical requirements 
of a specific research problem is likely to provide 
a much more promising method of expanding eco- 
nomic knowledge in the future than the applica- 
tion of more sophisticated, analytical, and statisti- 
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cal techniques to existing data. A strong case can 
be made for this argument if it is true that accu- 
rate micro-observations are in fact obtainable at 
“reasonable” cost. Evidently, this task may prove 
to be impossible at any cost, or to be possible but 
so costly as not to be worthwhile.*® There seems 
no way to tell except to try, and the right way to 
try is clearly with a pilot study designed to ex- 
plore feasibility. 

2. If the research process needs to be refo- 
cused on generating micro-observations, it is 
probably true that organizational restructuring 
will be needed also. Large-scale “research firms” 
may have to replace the individual “research en- 
trepreneur” to some extent. 

3. If the argument in this paper is correct and 


* Two points should be noted. First, to the ex- 
tent that the experimental microdata required for 
particular research problems need to be obtained from 
either of our basic types of micro-units, firms and 
households, considerable economies of scale in re- 
search uses ought to be possible. Using households to 
illustrate the possibilities, there are few important 
problems in economic research that do not require 
precise measurement of a common set of variables 
over an extended period of time. Investigation of the 
demand for consumption, the demand for money, the 
response to price changes, the returns to education, 
the allocation of time in nonmarket activities, the 
formation of expectations, the demand for household 
capital goods, and the determinants of marriage and 
birth rates-—all require collection of a large common 
set of variables plus a smaller collection of variables 
specifically oriented to each problem. Thus a single 
sample could be used to examine a wide range of 
research problems by adding a moderate collection of 
additional information. Such a _ research-oriented 
sample would have to be large enough so that the 
observational intrusion on any one unit could be 
kept within manageable proportions. Second, it may 
be possible to recoup some of the financial costs by 
charging fees in excess of marginal costs. For ex- 
ample, the enormously costly Project Talent data 
appear to be available on this basis. There are thorny 
problems of research structure and organization in- 
volved in this area, however, and they cannot be 
resolved in this paper. 


there is a gap between private and social returns 
to alternative research strategies, it follows that 
normal market forces cannot by themselves bring 
about the necessary reallocation of research re- 
sources. The point at which effective pressure can 
be exerted is probably at the level of organiza- 
tions that finance research—foundations and gov- 
ernment. If projects designed to generate the 
data required to test hypotheses are treated in a 
kindly way and other projects are not, one would 
expect to see more research of the first sort and 
less of the second. 

4. The budgetary implications of the research 
strategy outlined here are formidable. Looking 
only at research on households, for example, one 
can make rough guesses about orders of magni- 
tude. Assume we are really talking about a sam- 
ple more like 100,000 units than 10,000, about an 
observation period more like ten years than two, 
and about a cost per annual observation more like 
$100 than $10. That comes out to a nicely 
rounded total of $100 million over ten years or 
$10 million per year—just a bit less than the 
total NSF appropriation for research in the social 
sciences, but still probably less than NSF now ap- 
propriates for the generation of experimental data 
in physics, in biology, in chemistry, and in astron- 
omy. Just to get some additional perspective, the 
total is about half the probable cost of the 1970 
decennial census. 

5. The most significant returns from the re- 
search strategy outlined here may not begin to 
appear until a good many years after the invest- 
ment has begun, primarily because long-run and 
general equilibrium effects cannot be observed 
until a good bit of calendar time has elapsed. And 
significant social returns are unlikely to appear at 
all unless professional economists involve them- 
selves, as well as their junior associates and grad- 
uate assistants, directly in the data-generating 
process. 


A SYSTEM OF INFORMATION CENTERS FOR RESEARCH 
AND DECISION MAKING 


By CHARLES C. Hort 
Urban Institute 


It was with some hesitation that I accepted 
the request to write a paper on data and com- 
puter utilization in the context of research and 
public policy decision making. The topic is almost 
too big, too vague, and too important to think 
about constructively. Typically such efforts have 
been undertaken by prestigious committees with 
professional staffs and several years to work. Re- 
cent reports from several such efforts? have in- 
corporated both general and concrete recommen- 
dations to promote the development of fast and 
flexible systems for data collection, information 
handling, computing and communications that can 
hardly be challenged except in terms of cost, and 


1 Many of the computing and data problems consid- 
ered in this paper are well recognized and sizable 
largely independent efforts currently are underway 
at the National Bureau of Standards, General Ser- 
vice Administration, the Department of Housing and 
Urban Development, Department of Transportation, 
Department of Defense, Bureau of the Census, Bu- 
reau of the Budget, Atomic Energy Commission, Na- 
tional Aeronautics and Space Administration, De- 
partment of Health, Education and Welfare, Bureau 
of Labor Statistics, the Department of Agriculture, 
Library of Congress and other federal agencies. A 
survey by EDCOM[16] reports the following counts 
of operating time-shared computer networks: 51 nni- 
versity networks, 5 library, 26 national, 24 state- 
municipal, 4 airline, 3 intrabusiness firm, and 3 in- 
terbusiness firm. In addition Telecommunications of 
Aug., 1969, indicates that there now are 132 com- 
mercial time-sharing services, Rather than even try 
to deal explicitly with this tremendous proliferation 
of divergent developments, we will in this paper at- 
tempt to construct a conceptual and organizational 
framework that is commensurate with the size and 
complexity of these problems. 

*For committee studies that bear on data, infor- 
mation, computing and communication in the social 
and other sciences see [8] [24] and [27]. For a 
very comprehensive study of similar areas in natural 
science and technology see [9] and psychology see 
[14]. Governmental data and computing are consid- 
ered in [22] and [17]. This effort was triggered by 
the American Economic Association and the Social 
Science Research Council. Individual study of soft- 
ware, libraries and data libraries for the social sci- 
ences are given in [2] [3] [4] [16] [19] [23] and 
[28]. A conference on research and education in 
information science is reported in [1]. For a general 
overview of government and social science see [22]. 
These references should give the interested reader a 
lead into the still small but rapidly growing literature 
on scientific information, computation, and communi- 
cation. 
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they merit the careful study and full support of 
our profession. The forthcoming report for the 
Economics Committee of B.A.S.S. study [24] will 
contribute further specific recommendations when 
it comes out. 

Since the relevance of both data and comput- 
ing arise from their functions in the research and 
decision-making process, it has seemed useful to 
start by examining these processes in order to 
clarify the functional objectives. Next we con- 
sider in this paper some of the critical problems 
that need to be overcome. Then we turn to some 
approaches to their solutions and recommenda- 
tions on both the institutional and technical lev- 
els, 

When computer utilization by researchers and 
decision-makers is carefully examined, it quickly 
becomes apparent that data processing and analy- 
sis is only the beginning. Computers also have a 
vital role to play in information storage, search, 
and communication—-an area long the province of 
the library. An examination of the potential com- 
plementarities involved in these fields leads me to 
the conclusion that in the future the distinction 
between computing centers and libraries will be 
largely irrelevant.? Hence my topic is of even 
broader scope than appeared at the outset. 

In addition, the consideration of public policy 
decision-making needs inevitably involves interre- 
lationships between the various bodies and agen- 
cies of government and the multiple levels of 
government, but also the interdisciplinary dimen- 
sions of relevant knowledge, data, and technique. 

In spite of the formidable committee competi- 
tion, a one-man effort may be able to contribute 
something in clarity, coherence, or incisiveness. 
In any case, the reader should be warned that I 
speak as an economic researcher, not as a profes- 
sional specialist in information technology. 


* The extent to which the production, printing, in- 
dexing, and storage of documents is likely to be 
based on computer based machine readable text is 
discussed in [20]. There currently is a very active 
ferment among some of the professionals in library 
science, computing, and information technology who 
are struggling to identify, conceptualize, and orga- 
nize the research and teaching in the new inclusive 
field of information science. See the proceedings of 
a recent conference [1]. 
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I. Information, Knowledge, and Policy Decisions 

Before attempting to analyze the problems as- 
sociated with data, computing, and information 
and proposing solutions, it will aid in the formu- 
lation of performance criteria if we examine the 
larger system that makes use of these tools, Fig- 
ure 1 sketches an idealized overview of this sys- 
tem which is composed of an interconnected se- 
quence of functions (shown in rectangular 
boxes}. This figure can be interpreted as a crude 
sketch of how our national information-decision 
system actually works after a fashion but perhaps 
it reflects more accurately the functional compo- 
nents’ of its performance that need to be im- 
proved through more effective institution- 
alization: 

1. Government Operations. These involve in 
rich interaction legislation, programs, resources, 
organizational structures, administrative control, 
constituency pressures, and evaluation. 

2. Legislative and Administrative Decision 
Making. These involve program alternatives, re- 
sources, legal constraints, organizational con- 
straints, estimation of impacts on constituencies, 
and conflicting interest groups backed up by 
power to influence votes. ` 

3. Programmatic Research, Planning, and 
Evaluation, These involve the application of 
knowledge about the state of the world, policy 
goals, program response relationships, planning 
analyses, and performance analyses. 

4, Problem-oriented Research. This involves 
the study of the state of the world, objectives, re- 
sponses to actions, and methods for planning and 
evaluation. 

5. Basic Research, This involves the study of 
hypotheses about relationships, and basic tools 
for research and decision making. 

Although the diagram is neat, the actual sys- 
tem emphatically is not, so each of these func- 
tions needs to be interpreted broadly and flexibly. 

The functions are interconnected in two ways 
(shown by circles), Government operations en- 
counter unmet needs and problems with ongoing 
programs that pose policy issues requiring deci- 
sions. Decision making generates the need for 
new program or legislative alternatives; ie., pol- 
icy problems requiring program design. In turn, 
program design throws up program problems that 
require problem-oriented research to determine 
what courses of action are more effective. This 
often generates a need for better basic knowledge 
and methods. ; 

The stimulation of problems moves left in the 
diagram and the resulting product in the form of 


tested knowledge, programs, and actions moves 
right. Thus each stage usually has two inputs: 
problems from the next stage right, and knowl- 
edge, alternatives, or actions from the next stage 
left. Also each stage usually has two outputs in 
the form of problems that are passed left and re- 
sults that are passed right. The two-way flows be- 
tween the functions constitute a vital cascaded 
chain of communication. 

All of these functions involve for their perfor- 
mance similar services in the areas of data col- 
lecting, storing, and analysis as well as the stor- 
age and retrieval of written documents. These are 
shown schematically as being rendered by infor- 
mation service centers. 

It is clear that various parts of the research, 
decision, and operations process involve (1) 
searching files for information about reports on 
operations, laws, library documents, computer 
programs, and data, (2) extracting the desired in- 
formation from storage, and (3) displaying or 
processing it. Completed work typically generates 
documents that are then entered into the infor- 
mation system and are communicated to the par- 
ties affected. 

The fact that several functions may be con- 
cerned with the same subject matter and analyses 
means that the same data, computer programs, 
and documents may have multiple uses. Hence 
the need for intercommunication between the in- 
formation service centers. However, the needs of 
each function also will require specialized pro- 
grams, documents, etc. Although the demands on 
these service centers differ, they have enough 
similarities that they can be supported to a con- 
siderable extent by common efforts devoted to re- 
search, standards, and a directory of information 
about sources of data, programs, and documents. 

Although the above scheme has been presented 
in terms of governmental decisions, it is suffi- 
ciently general to apply with some modifications 
to private corporate research, decisions, and oper- 
ations. 

Indeed the contributions of information and 
research to decision making and operations that 
are the concern of this paper are not unique to gov- 
ernment, so that much of what follows applies to 
private business and nonprofit institutions as well. 
However, as necessary as information is for good 
decisions, in itself it is not sufficient and should 
not be overemphasized. Clearly the values, insti- 
tutions, and the will to face problems all strongly 
affect the quality of the outcome. 

With the help of this framework which 
stresses information, research, and decisions we 
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should be able to spot problems and propose solu- 
tions in order to further develop and increase the 
performance potential of our government in help- 
ing to solve our complex local, national, and in- 
ternational problems. 


IL Current Problems in the Knowledge System 


Although the system sketched in Figure 1 now 
exists in a rudimentary form, it is far from being 
fully effective when measured against what might 
reasonably be achieved, although not in all in- 
stances quickly. The following appear to be prob- 
lems that merit urgent attention: 

1. In the areas of governmental activity for 
which social science knowledge is relevant, prob- 
lem-oriented research and programmatic research 
are relatively weak. There tends to be a serious, 
largely unfilled gap between basic research and 
the policy problems that the country faces. 

2. In addition there is a severe problem in the 
communication of research findings and problems 
between researchers, and governmental adminis- 
trators and elected officials, 

The reason for making these two points‘ here 


is that both can constitute such serious gaps in 


the chain of communication and research as to 
render sterile the solution of the other problems 
to be discussed next. 

3. Serious incompatibilities between computers, 
programming languages, and communication codes 
now seriously inhibit the free and effective flow 
of programs and data between and among govern- 
ment instrumentalities and researchers. 

4, The power of the computer to retrieve sen- 
sitive personal data constitutes such a serious po- 
tential threat to the invasion of privacy that the 
development of data systems for research and ad- 
ministrative purposes should (will?) be seriously 
delayed until adequate legal, technical, and 
professional safeguards are provided. 

5. The costs of relevant data, computing, pro- 


t The weakness in applied and programmatic re- 
search seriously reduces vital research inputs, and, 
since effective communications are largely limited by 
span of concern to adjacent levels, greatly reduces 
the transmission of problema and the application of 
knowledge. Both the quantity and quality of basic 
research in the social sciences is inadequate to our 
needs. However, there is a great deal more university 
research at the basic than at the applied levels. In 
this sense applied and programmatic research are rela- 
tively more urgent. Most government programs now 
are based on “seat of the pants” analysis. Improving 
the application link should improve the quality and 
Televancy of basic research, and hence its legitimate 
claim for greater support. There is no question that 
much more basic research also is needed to support 
applied work on many urgent social problema. 


grams, and library services are still so great that 
information services are far from adequate at 
every stage of the system. 

6. Even though tremendous economies of scale 
are potentially available in the information ser- 
vices, they are seldom realized. The waste from 
massive duplication of low quality work is noto- 
rious. For example, probably two hundred regres- 
sion programs have been written, but only a 
dozen are worth running. | . 

7. In the personnel available to staff comput- 
ing and information activities there often is a se- 
rious gap between job requirements and devel- 
oped capabilities. 

To make some of these problems a bit more 
graphic and to suggest their scale, consider one 
particular area. Reference [28] is a very good 
study which reviews computerized information 
systems for use in metropolitan planning. 

. The following quotation® pictures the status of 
general-purpose software for serving this field: 


The past three or four years have seen considerable 
effort devoted to organizing and consolidating the ex- - 
perience gained by individuals and agencies in data 
base organization, file management, and. analysis into 
comprehensive, generalized systems. A survey of re- 
cently announced data management software develop- 
ments, however, reveals only few systems suitable for 
urban planning or analysis applications that are avail- 
able or might soon become available to planning agen- 
cles. The major reason for the dearth of suitable 
software is that much of the advanced development 
and experimentation in data base systems is taking 
place in relatively unique computing and operating 
system environments, 


Roughly 190 information systems are listed 
which are operated by various commissions and 
agencies. Case studies are presented for 9 of 
those. The first, an information system in 
Alameda County, California, has about 2,000 sep- 
arate computer programs, 50 system analysts and 
programmers, 30 computer operators, 60 key 
punch operators and an annual budget for its 
Data Processing Center of $2.3 million. 

Similar pictures could be drawn of the status 
of information and computing efforts in hundreds 
of fields. In aggregate, the scale of resources going 
into information systems is very large, but few of 
the complementarities or economies of scale are 
being exploited. 

The stress here on “problems” is not intended 
to be critical of or to detract from past accom- 
plishments by researchers, government, informa- 
tion scientists, or manufacturers. Indeed, we have 


5 See [28, p. 111]. 
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come a long way in a very few years. Looking 
forward, however, we risk falling short of attain- 
able objectives by a lack of imagination, crystalli- 
zation of objectives, and organization of support. 
The cost of not solving many of these problems 
is likely far to exceed the cost of doing so. 

Probably researchers, policy anlaysts, and deci- 
sion-makers see a darker picture in computing 
and information than people in administrative or- 
ganizations, because instead of having fairly fixed 
routines of data collection, processing, and report- 
ing, the former group typically never do the same 
analysis twice on a set of data. They are forever 
encountering new programs, new computing prob- 
lems, and new information sources. Professionals 
in the information sciences are, of course, thor- 
oughly familiar with these problems and are 
working actively on them. However, users may be 
able to cheer and cajole them on to new heights 
and, perhaps more importantly, help achieve a 
more coberent allocation of resources. 

Next we consider some approaches to the 
problems listed above. 


HTI. Approaches to Solutions 


Because the first two problems listed above are 
ancillary to the principal topic of this paper, they 
will be considered briefly. 

Development of Problem-oriented Research 
and Public Administration Education. The defi- 
ciencies in applied research and in program plan- 
ning probably can be traced to: (1) the university 
is organized around disciplinary departments and 
professions whose boundaries constitute barriers to 
interdisciplinary communication, recognition, and 
support; (2) the social studies have not yet under- 
gone the specialization and professional split of sci- 
ence from problem solving as has occurred between 
natural science and engineering; (3) most schools 
of public administration that could be expected to 
supply a leadership corps of government adminis- 
trators typically still are obsolescent in terms of 
modern social science research; (4) the govern- 
ment has not supported the development of inter- 
disciplinary research institutes sufficiently to enable 
them in any number to buck the university’s 
structure or make it on their own outside the uni- 
versity; (5) universities typically have been un- 
willing or unable to support organizationally and 
financially the development of stable interdisci- 
plinary groups; and (6) government agencies gen- 
erally have yet to build strong in-house profes- 
sional staffs with adequate time and resources to 
perform the work needed on program design, pro- 
gram evaluation, and program planning. 


The fact that such a cryptic analysis cannot be 
backed up adequately by good research serves to 
illustrate the basic point of our relative weakness 
in applied and programmatic research. 

Standards for Articulated Programming. The 
system sketched in Figure 1 requires ideally the 
flexible national transmission of data and pro- 
grams for multiple uses. For example, research on 
a problem such as the design of an urban trans- 
portation system might necessitate the merging of 
microdata on housing, employment, and recre- 
ational facilities. As another example, data on 
neighborhood population patterns might be used 
for planning city bus lines, county roads, and 
state tax offices. 

Suppose we were to propose that any person in 
the national system should be capable of reading 
and communicating, but perhaps not understand- 


_ ing, any information in data files in the system, 


and any computer or communications link should 
be capable of processing or transmitting any file 
in the system. To cap it off, suppose that each 
person carried a two-pound portable electronic 
computer that (although slow) would be capable 
of reading and writing on any data file. 

“Pure fancy,” you say. “I can’t even get our 
computer to read multiple punched cards.” And 
you’re quite right, of course, but you’re talking 
about today. I’m talking about 1948 when we had 
some standardized interfaces: the Roman alpha- 
bet, Arabic numbers, English language, desk cal- 
culators, telephones, teletypes; and nonhardware 
brains were standard equipment. Now I don’t 
want to be overly romantic about a system that 
was slow, costly, redundant, and inaccurate, but 
then we didn’t get the following typical stories: 
“We can read that file but well have to write a 
little program (you know what that means, two 
weeks or two months) to do it,” or, “That pro- 
gram is written for another computer; it would 
be easier to start over.” 

To put these problems in perspective we need 
to recognize that human communication has had 
several thousand years in which to develop, but 
communication between computers goes back 
only a few years. Computer accomplishments al- 
ready are fantastic and more promising develop- 
ments lie just ahead. The potential for man-ma- 
chine systems in the information field presents a 
tremendous challenge, but a creative synthesis is 
needed and soon if we are to attain the perfor- 
mance potentials without great pain, conflict, and 
unnecessary cost. 

Coherent systems can develop on an evolution- 
ary decentralized and efficient basis provided that 
certain critical interfaces are standardized. For 
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example, once track width was established, the 
development of a national railroad system could 
proceed largely on a piecemeal basis with tolera- 
bly good results. The development of a national 
television system required much more detailed 
signal standards, but once these were established 
the largely decentralized production of a broad- 
casting-recelving system was possible and 
efficient. 

When initially poor standards, or worse yet, no 
standards, are set, investments tend to produce 
vested interests in parochial standards and these 
lead to conflicts that are very difficult both politi- 
cally and economically to resolve. England’s prob- 
lems with measurement units, currency, left-side 
driving convention, and electric plugs colorfully 
illustrate the difficulties. Good standards set early 
minimize later difficulties. 

However, this is easier said than done in a 
field whose technology is undergoing rapid devel- 
opment, Under these circumstances the argument 
that immediate standardization would be prema- 
ture has merit. Fortunately, unlike pregnancy, 
standardization is a matter of degree and of tim- 
- ing. To be useful, standards do not have to be el- 
ther complete or permanent. Decisions on stan- 
dards are complex: technically, economically, and 
politically, in the broadest sense. The most prom- 
ising approach is to do research on standards at 
the very frontier of the evolving technology so 
_ that good standards can be set early before in- 

vested interests become so great that the neces- 
sary compromises become both difficult and 
costly. Grappling with the standards problem 
early also makes it possible to identify conflicting 
requirements while it is still possible through fur- 
ther research and development to find integrative 
solutions suitable for standardization that reason- 
ably meet the needs of the broadest feasible con- 
stituency. 

In the computing field tremendous investments 
already have been made and the rate is accelerat- 
ing in hardware, software, and data systems that 
are incompatible, so standards® for this field are 


s The need for standards is well recognized in cer- 
tain parts of the professions [30] [10], Congress 
[6], the federal government [5], and business [15]. 
Progress is being made. but the process is slow, pain- 
ful, and not adequately supported by research, The 
National Academies of Science and Engineering have 
some committees working on the standards problem. 
In a very interesting study of the economics of the 
computer industry, attention is drawn to the rela- 
tively underdeveloped state of software and the as- 
sociated commercial institutions compared to those 
for hardware [26, p. 519]. Unfortunately interface 
standards are not considered at all in this otherwise 
impressively comprehensive book. 


late and hence difficult to attain. However, some 
hopeful beginnings have been made by the com- 
puting profession, and the government is helping 
by putting its purchasing power behind the new 
standards, However, we have a long, long way to 
go, and the research resources going into com- 


puter standards are utterly inadequate. 


One thing that we badly need is a broad con- 
ception of where we want to go in setting stan- 
dards that will contribute most to the develop- 
ment of a national information capability. To 
suggest the degree of standardization that might 
be adopted nationally from the continuum of al- 
ternatives, consider the following words whose 
meanings suggest decreasing degrees of organiza- 
tion and system standardization: harmonious, in- 
tegrated, coherent, consistent, compatible, articu- 


- lated, unsystematic, unorganized, disorderly, and 


chaotic. The present situation of computing stan- 
dards probably is somewhere between “disor- 
derly” and “chaotic.” 

Wiesen, Yntema, Forgie, and Stowe [30] have 
developed a system which they refer to as “coher- 
ent programming.” I propose here a similar 
scheme that 1s more ambitious in that it would 
apply nationally, but admit a somewhat greater 
range of alternative standards. The word “articu- 
lated” carries at least approximately the meaning 
that I would propose as a suitable target for stan- 
dardization: “able to tell one’s thoughts so they 
are understood, having joints.” This is interpreted 
for present purposes to mean “intercommunicat- 
ing, capable of fitting together at interfaces.” 

Specifications. The objectives of “articulated 
programming” would be to create a set of stan- 
dards for computer hardware, program, and data 
file interfaces so that a decentralized and flexible 
nationwide network of computers and data files 
could develop with the following capabilities: 

1. Programming languages, file description lan- 
guages, and computer hardware could be special- 
ized for different kinds of jobs; ie., an array of 
alternative languages should be available, 

2. Even though programs are written in differ- 
ent languages, they could call each other and call 
data files expressed in different languages and op- 
erating on different machines. 

3. Computers could communicate with each 
other in a variety of languages by instantaneous 
or batch media requesting computations, pro- 
grams or files of information in such a way that 
messages and instructions could be interpreted 
unambiguously within the computerized system 
without requiring supplementary human commu- 
nication or the imposition of a single master lan- 


age, 
4. Data files would be self-described in a vari- 
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TABLE t 
STANDARDS FOR ARTICULATED PROGRAMMING 











I. Program II. Data File IL. Message TV. Call File V. Call Program 
Standard Standard Standard Standard Standard 
i. Languaze signal 7. Language signal | 14. Language signal] 7-12 from IT 1-5 from I 
2, Language name 8. Language name | 15. Language name 
3. Language signal 9. Language signal | 16. Language signal 
4, Program name 10, File name 17. Message to oper- 
5. Program arguments | 11. User description ating system 
6. Program of file 


12. Computer de- 
scription of file 
13. File 


ety of languages with detail adequate both for the 
user and the computer. 

5. When a computer operating system is given 
program or data files in languages that it is not 
able to process, it would recognize this condition, 
reject the job, and make an appropriate response. 

6. The standards would apply both to batch 
process and time shared computers in order to 
have flexibility between them. 

7. When a file or program is called by a pro- 
gram, a check would be made to be sure that the 
file descriptors, program arguments, and machine 
configurations are compatible even though differ- 
ent languages may be involved. 

8. Documentation on languages, programs, and 
information files on both programmer and user 
levels would be current, accurate, adequate, and 
intelligible. 

9, Although all computers, operating systems, 
and languages would need to be compatible with 
the above capabilities, purely internal programs 
and files would not be required to provide them. 

"That such a system would be desirable can 
hardly be debated, but the issues of feasibility 
and cost certainly can. Leaving the cost issue 
until later,” I would like to indicate in rough out- 
line how these important objectives might be at- 
tained through the establishment of suitable stan- 
dards. Computer specialists may see even better 
approaches, but I would like to advance this one 
with the hope of stimulating the consideration of 
standards that would constitute the framework 
within which a comprehensive nationwide com- 
puting system could evolve, 

The articulated programming approach rests 
on the premise that a single universal program- 


*The costs of our present “system,” especially its 
indirect costs, are large indeed. It would not be sur- 
prising if, through the introduction of a suitable sys- 
tem of rolling standards, both costs could be lowered 
and performance improved. 


ming and data description language would not be 
efficient, so that the best we can hope for is a 
number of languages and the means for translat- 
ing between them. If we are clever, the number 
of languages will be small in number, but the 
computer system in which the languages are 
embedded should not be so restricted. This open- 
ended capability is essential because any single 
language can be expected to undergo a series of 
evolutionary developments so that it is in fact a 
series of different languages. The history of the 
many “standard” FORTRANS is a case in point. 
Also quite different languages are needed for nu- 
merical calculations, information processing, com- 
mand, instructions to operating systems, teaching 
and sophisticated programming—to name but a 
few important areas. The overhead costs of an 
all-purpose language are likely to be prohibitively 
high even if we knew how to design one. Upward 
compatibility is useful, but it falls far short of 
compatibility. 

However, dealing with several languages may 
be workable if the computer always knows unam- 
biguously in each instance with what language it 
is dealing and the problem of translating be- 
tween languages takes place only at limited and 
well-defined interfaces. Table 1 sketches a system 
of standards for accomplishing this. These stan- 
dards apply to programs (1), data files (II), and 
messages to operating systems (III). All pro- 
grams and data files that are to interface with 
other programs and data files would need to con- 
form to these standards; purely internal programs 
and files need not. 


*JIn addition to the standards discussed in this 
paper, other interface standards will be needed for 
communications, codes, hardware, tapes, ete. For 
example, it would be desirable to consider designat- 
ing certain track, density, etc., standards for tape 
files to enable them to be used to transfer data and 
programs freely between computers. 
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A standard “language identifier” would have to 
be accepted and interpreted by all operating and 
hardware systems. The language identifier is com- 
posed of three parts: language signal, language 
name, and language signal, in that order (see 
parts 1, 2, 3; and 7, 8, 9, and 14, 15, 16 in Table 
1). The language identifier is a unique bit-pattern, 
probably a redundant one with a low probability 
of accidental occurrence that always means the 
same thing in all systems. It is a separator that 
encloses and identifies the name of the language. 
Each language that is sufficiently well defined, 
documented, useful, and accepted to be admitted 
as one of the standard languages? is given a 
unique bit-pattern name. Since any machine could 
read the language identifier and from it uniquely 
identify the language, the computer should, if it 
has the capability to deal with that language, be 
able to accept and interpret the following pro- 
gram or file or instruction input that is expressed 
in terms of that language. If the computer cannot 
deal with an input in that language, it would re- 
ject the job and make an appropriate response. 

The program, written in the identified lan- 
guage, has the usual name, arguments, and pro- 
gram body (parts 4-6). The data file is described 
in the identified language by a header which con- 
tains: name, user description, and computer de- 
scription (parts 10-12) and is followed by the 
file (part 13) that conforms to the structure de- 
scribed in the header. A message to the operating 
system (part 17) written in the identified lan- 
guage can give instructions to store files, execute 
programs, assign hardware, etc. In order for the 
program to be able to call an external data file in 
such a way that there is an accurate link between 
the program and the file, the file call must con- 
tain an explicit statement of the form of file that 
the program is written to process. Thus the file 
call from the program must contain a description 
in the standard form IV of that file structure ex- 
pressed in the language of the program that is 
making the file call. Similarly when a program 
calls another program it passes arguments to the 
new program that are expressed in the language 
of the calling program but using the standard 
form V to identify the program being called. 

To accommodate machine access to programs 
and files, the operating system would need to 
maintain a current directory of files and program 
names and locations. For large files and small 
computers, this will require interfacing with a 
human organization to mount tapes, disk packs or 
other mass storage devices. 


°? Although machine languages could be admitted, 
higher-level languages are probably better candidates. 


System Operation. Now we can see how the 
system operates. When one program calls another 
program that is written in a different language, 
the program arguments must be passed through 
by the operating system but the argument expres- 
sions must be interpreted in terms of their re- 


spective languages. When a program written in 


one language calls for a data file described in an- 
other one, the operating system would need to be 
able to interpret the structure of the file call and 
compare it with the structure of the called file to 
insure that they are compatible, and, if not, possi- 
bly interpose a translator between the program 
and the file at run time. 

Operating systems need not only to be able to 
recognize the language of inputs, but also to rec- 
ognize whether the input is to be stored away or 
its instructions executed. This might be handled 
by designating certain languages as always car- 
rying an immediate imperative to the operating 
system or alternatively an additional signal could 
be added to the standard headers. If an additional 
standard signal were added comparable to the lan- 
guage signal, it might be used to identify each 
input as “data, program, or instruction to be car- 
ried out immediately by the operating system.” 

One interpretation of the above proposal is 
that it defines in some detail from the user view- 
point what ts needed by researchers and govern- 
ment. It is the responsibility of computer special- 
ists to offer the best system design for accom- 
plishing it.1° I am under no illusion that the 
above proposal offers a simple panacea for our 
computing problems and it of course understates 
the difficulties. The above proposal may be most 
fruitful in the context of what we would do with 
such a system if we had it. This will be developed 
shortly. The clarification of our critical needs 
should speed efforts by ourselves and others to 
satisfy them. 

While it is clear that all sorts of difficulties 
and inefficiencies of such an articulated program 
system would need to be overcome, it offers a 
workable strategy for establishing the minimum 
of standardization necessary for a national infor- 
mation system. It is quite possible that more 
standardization would be better, but any less 
would exclude the eventual possibility of flexible 
nationwide (and ultimately international) inter- 


“Cheatham, Fischer, and Jorrand in [17] have 
proposed a strategy in which the provision of a 
basic compiler language would enable users to build 
up and compile their own special purpose languages, 
This research clearly illustrates the extent to which 
standardization on the right levels and interfaces may 
enable us to achieve both flexibility and compatibility 
across machines. 
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machine communication of programs. and files. 
Clearly the smaller the number of languages and 
the more compatible their structures, the smaller 
the number of translations required and the eas- 
ier they would be to perform. Consequently such 
a set of articulated standards should contribute to 
the gradual development of a set of good stan- 
dard programming languages. The overhead costs 
for the language identifiers and the other stan- 
dards here proposed would, of course, require 
careful evaluation by computer professionals. 

The role of the language identifier in the artic- 
ulated programming system might be illustrated 
by an analogy. It would be possible for a verbal 
communication system to change languages be- 
tween each sentence, provided that an appropri- 
ate signal were given at each change: English, 
German, or French, etc., and that the listener had 
the capacity to process each of the languages. 

Already it is commonplace to incorporate ma- 
chine language subroutines into FORTRAN pro- 
grams, Also some interfacing capability has been 
achieved between FORTRAN, PL/I, and 
COBOL. What is proposed here is the establish- 
ment of interface standards that will enable this 
' capability to be generalized and to be handled au- 
tomatically by computer operating systems, at 
: least on all “larger” computers. 

Environment for Development. The impor- 
tance of the multilingual translation capability 
would depend on the particular user group served 
by the information center. Some centers would 
need to keep many translators and compilers in 
high-speed memory while at the other extreme 
' they would be stored for slow access on library 
tapes, etc. 

It would be the rare center that at one time or 
another did not find the translation capability im- 
. portant in saving program or data efforts. 

Tactics have been developed and can be ex- 
tended for mass-producing translators between 
languages. For example, this can be done by writ- 
ing the compiler for a language in the same lan- 
guage (ie., itself) and then working out a recur- 
sive bootstrapping procedure for expressing the 
compiler in another language that runs on the tar- 
get machine, either its own machine language or a 
standard language for which a compiler is avail- 
able. 

_ Although the resulting machine language pro- 

gram will be slower than optimal, such an ap- 
proach makes it possible to obtain powerful 
tested programs in a routine machine intensive 
way that for many applications will be far supe- 
rior to starting over with new efforts. 

In short, once we have a consistent framework 


within which to develop, programs, translation 
programs, and data files can be produced on a de- 
centralized basis and then widely and cheaply dis- 
seminated. 

Currently the conversion of programs and files 
to new hardware configurations involves a good 
deal of ad koc adaptation by programmers to cope 
with different word sizes, storage media, commu- 
nications links, machine instructions, etc. Al- 
though it would be complex, computers can be 
programmed to do a good deal of this on a rou- 
tine basis and languages could be devised for 
transmitting the necessary information between 
machines. Some kind of “machine declaration” 
needs to accompany programs and data files, and 
probably should be incorporated in the “message 
to the operating system.” Under this system, pro- 
grammers increasingly would spend their time de- 
signing powerful general systems and dealing with 
the exceptional machine linkage problems that the 
general program either could not handle at all or 
handled inefficiently. 

One of the reasons that multiple languages are 
needed in the articulated programming system is 
that a hierarchy of functions must be performed 
and somewhat different language structures are 
efficient for the different functional levels. 

This proposal should not be interpreted as an 
argument for establishing standards at a very low 
level. However, we will need to raise our sights 
considerably even to begin thinking in terms of 
standards for a national system. 

Many nationwide computer-data networks are 
being established that for their particular pur- 
poses require much more rigid standards“ than 
have been proposed here. A number of academic 
disciplines have ambitious plans in this direction 
with NSF support but unhappily the proposed 
systems are mutually incompatible.1? For discus- 
sion of some of these systems and plans see [4, 
pp. 16 and 19]. 


ʻu The most advanced network system now under 
development is that being supported by ARPA (Ad- 
vanced Research Projects Agency of the Department 
of Defense). To link twenty-odd university and lab- 
oratory computers together to share programs and 
data files, a special interface computer is being used 
between each computer and the communication net- 
work. Other developmental networks are requiring 
identical computers as the means of achieving the 
standards necessary for intercommunication. 

u The diversity of this uncoordinated activity is 
given by listing some of the groups that are building 
information systems. King [19] discusses work on 
chemistry, physics, math, biology, engineering, bio- 
medicine, agriculture, and education. The extensive 
work on urban information systems was mentioned 
earlier [28]. 
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The proposed capability that would enable a 
program or data set to be used by hundreds or 
even thousands of information centers in spite of 
having different hardware could drastically im- 
prove the quality level of programming, documen- 
tation, debugging, and maintenance that would be 
both feasible and profitable. 

The parallel to book publishing is appropriate: 
the first copy is exorbitantly costly, but the mar- 
ginal cost of additional copies is extremely low. 
Such potential economies of scale argue power- 
fully against current institutions that encourage, 
even dictate, duplicated efforts. Both copyright 
protection with billing for services and socially 
supported production with free distribution 
should be effectively institutionalized. 

How property rights in computer programs can 
be effectively protected poses very difficult tech- 
nical and legal issues whose resolution urgently 
requires research. Instructions to operating sys- 
tems probably should identify jobs and arrange 
billing for services rendered. 

Articulated programming should contribute to 
effective decentralization of effort between com- 
puter manufacturers and software houses, and in- 
crease the effectiveness of competition in both 
fields. 

Protection of Privacy and Restriction of Ac- 
cess. Streamlining the process of gaining compu- 
terized access to information immediately raises 
the issue of protecting information from undesir- 
able uses. There are two aspects of this problem. 

One involves the legitimate concern by an indi- 
vidual or organization with information under its 
control that it not be disclosed to a new user who 
might abuse the privilege. To protect the infor- 
mation it often is legitimate for its controller to 
ask what the new user plans to do with the infor- 
mation. Indeed this is the likely price for obtain- 
ing access to much information that is at least 
partially confidential, Access to computerized 
data can readily be limited to approved people!’ 
through the use of code-word keys, cryptographic 
coding, etc., built into programs and hardware. 

The other problem involves gaining access to 
data and protecting their confidentiality at the 
same time. 

The congressional hearings at the time of the 
Kaysen report [27] served to sensitize people to 
the privacy issue as it related to government data 
but unhappily the important distinction between 


We badly need to improve the legal safeguards 
for protection of public and private files to avoid 
undesirable invasions of privacy. See [29]. In many 
areas the technological ease of communicating data 
must be rigidly restricted in the interests of protect- 
ing civil liberties. 


administrative data which arises from law en- 
forcement activities directed at particular individ- 
uals and statistical data whose analysis supports 
conclusions about groups of people was never ad- 
equately understood. 

Many social scientists collect data that could 
be misused to embarrass people and this might 
endanger the future collection of data. As econ- 
omists become increasingly interested in micro- 
data at the firm and family level, our profession 
will increasingly need to concern itself with stan- 
dards and procedures to safeguard privacy if it is 
to be socially responsible and maintain access to 
data sources. The psychologists are far ahead of 
z 7 studying the problems of their profession 

14]. 

The problem of protection of privacy in the 
context of a computerized data library system 
comes to this question: how can we protect data 
on individuals while having flexible access for the 
analysis of general regularities in behavior? For- 
tunately both objectives are attainable, if we de- 
sign necessary safeguards into the system. The 
Bureau of the Census traditionally has solved this 
problem by keeping all microdata confidential and 
disclosing tabulations whose smallest cell never 
contains less than about a dozen individuals. 
Then presumably no individual could be singled 
out. Unfortunately, tabular analysis is both crude 
and extravagant in parameters. A tabulation on 
only three variables each of which has ten classes 
yields one thousand cell counts. This is probably 
much more information than the analysis of the 
relation between the three variables requires or 
can use efficiently. It is this large number of “pa- 
rameters” that tends to make tabular analysis re- 
veal individual information and hence forces the 
researcher into the consideration of only a few vari- 
ables, gross measurement classes, and aggregate 
measures, 

Clearly regression analysis with relatively 
small numbers of parameters is a far superior 
way both to analyze relationships and to protect 
the micro observations. A central body of sensi- 
tive data that could be accessed only through a 
regression program™ could adequately serve the 
needs of researchers at remote locations, provided 


So far as I am aware, the merging of all ad- 
ministrative data into a central administrative data 
bank with personal identification of the merged data 
was never proposed by anyone. For a recent analysis 
a a Federal Statistical Data Center concept see 

w The extraction program and provisions for 
dummy variables for the regression program would 
have to be suitably restricted in their designs to 
prevent the researcher from getting at individual 
observations. 
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they could give orders to the regression program 
and retrieve the regression estimates back quickly 
through their local terminals. ` This approach 
would not require the suppression of important 
information such as the four gross regional classi- 
fications in the one-in-a-thousand Census tape. 
The articulated programming system should facil- 
itate such remote access to protected data bodies. 

The Ruggles [27] and the Kaysen [17] com- 
mittees recommended the formation of a Federal 
Statistical Data Center that would merge selected 
bodies of statistical microdata that were gener- 
ated by some of the administrative and data col- 
lecting agencies of the federal government. People 
have been bothered by the fact that the merging 
operation would require individual identification 
of the persons or firms from which the data were 
collected, thereby making merged data especially 
vulnerable to abuse. 

Aside from the legal safeguards, the confiden- 
tiality of the data could be protected from abuse 
by the employees of the data center if it were 
never allowed to have individual identifications. 
This could be accomplished as follows: The data 
collecting agency could separate at the point of 
data collection in the field the identification from 
the data observation by the assignment of a com- 
mon serial number to both of them. The paired 
list of identifications and serial numbers would go 
directly to the identification center that had no 
data but maintained a master list of identifica- 
tions in the form of names, social security num- 
bers, etc., paired with a unique set of master se- 
rial numbers. The identifications from the data 
set are matched against the master list of identi- 
fications and a new list is produced of serial num- 
bers paired with the corresponding master serial 
numbers, the identification having been deleted. 
The new list is then sent to the data center. After 
the data have been edited and analyzed by the col- 
lecting agency, the data identified by serial num- 
ber are sent to the data center. It then matches the 
serial numbers from the identification center list 
against the serial numbers of the data set and 
produces a new listing of the data paired with 
master serial numbers. The new data then are 
merged with old data in the data center by 
matching the master serial numbers. 

This approach has the great virtue of keeping 
the identification and the data in separate organi- 
zations at every stage of the processing after its 
initial collection. Breach of confidentiality would 
require collusion between the identification center 
and one of the data agencies. The files of the 
data center could be further protected if neces- 
sary by encoding them in a form that could only 
be interpreted by the associated statistical analy- 


sis programs so that individual observations could 
not be retrieved. 

An administrative agency, of course, requires 
individual identification but its data should be le- 
gally limited to that needed to perform its partic- 
ular function. In the case described above they 
would transmit their identification list to the 
identification center and their data to the data 
center, corresponding items carrying a common 
serial number. 

More involved systems could be designed if 
needed.7® The above system undoubtedly would 
be more secure and uniform than present govern- 
mental procedures, but even so I know of no 
breaches of confidentiality over the many years 
of service by the Bureau of the Census. 

A National System of Information Service 
Centers. There are important economies of scale 
and complementarities in pulling together into an 
information service center [3] the functions 
shown in Figure 2. Libraries of programs, pro- 
gram documentation, data, data documentation, 
books, periodicals, and research reports involve 
many common functions: acquisition, storage, 
control of circulation, cataloguing, etc. As com- 
puters become cheaper, the use of automated file 
searches for data, books, and programs will be- 
come increasingly common. Through the use of 
computers by research libraries and the useful- 
ness of library services to computer users, these 
two service fields will tend inevitably to draw to- 
gether even though they start pretty far apart. 
The closely related services of data collection, de- 
sign of experiments, and computer programming 
also could well be merged into the center to sup- 
ply a full array of information services. While 
one cannot be complaisant about the difficulties 
of creating such an organization and training its 
staff to work as a team, the efficiency and effec- 
tiveness of such centers should merit the effort. 

The stress should be on a professional organi- 
zation of sufficient scale to be effective. The pres- 
ent pattern of duplicative, low-quality,1? and un- 


* Charles Schultze, for example, has emphasized 
that only relatively small samples are required for 
statistical analysis so that there will be a low prob- 
ability that data would be included from any particu- 
lar individual. However, there are some technical 
a in merging sample files. See discussion in 

29). 

"A study was made of the numerical accuracy of 
regression programs when making calculations on 
colinear economic data, The results were fantastically 
varied and inaccurate. See [21]. Horseback guesses 
have been made that as much as 80 percent of pub- 
lished computer results are in error to some degree. 
Computer programs quickly get so complex and test- 
ing efforts usually are so inadequate that many pro- 
gramming errors are found years later, if ever. All 
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derdocumented programming, data files composed 
of partially labeled boxes of punched cards lying 
around in comers, and slow, inefficient searchers 
of library card catalogues or periodical indices 
leaves a great deal of room for improvement. 
Some industrial research laboratories are reputed 
to believe that often it is easier to rerun an ex- 
periment than to find a report on previous work 
in the literature. If programming, data collection, 
and library indexing are done at high-quality lev- 
els and in close communication with their users 
so that they are also relevant, then in machine 
readable form they can be reproduced and widely 
communicated cheaply. If their quality is low, no 
matter how cheap the cost of transmission, it is 
indeed better to start over, collect your own data, 
and write your own programs. As bad as they 
may be, the errors will be your own. 

Quite clearly the programming, data, and li- 
brary needs differ at different levels of the na- 
tional system pictured in Figure 1. For example, 
census data and national income statistics may be 
fine for detecting problem situations but they 
may be utterly inadequate for program planning 
and decision making, or for the study of bebav- 
ioral relations on the basic or applied levels. 


too often if the program “runs,” it is assumed to 
be adequately debugged. However, there are enough 


examples of high-quality programs that we know’ 


what can be done, 


What natural science has tried to rely on data 
collected by the federal government and averaged 
before release? Economists have for too long, but 
part of the reason is that they did not have avail- 
able efficient information service institutions or 
resources to undertake wide-scale data collection, 
editing, and analysis. 

Because the activities differ at different levels 
in the knowledge and decision system, the infor- 
mation centers in order to serve them also must 
be different. Clearly the data, program, and com- 
puting needs will differ significantly for informa- 
tion services to physicists, urban researchers, con- 
gressmen, agency executives, or city managers. 
Consequently, what is needed is a national system 
of information centers!® dispersed by region, 
knowledge level, problem area, agency, etc. How- 
ever, they should be small enough in number that 
each can be reasonably supported on an efficient 
scale. One would hope that some careful thought 


8 Congressman William S. Moorhead in Oct., 1968, 
proposed legislation to establish a Legislative Data 
Processing Center (H.R. 20422, 90th Cong. 20th 
sess.) that would tap government data pertinent to 
congressional operations. The Department of Hous- 
ing and Urban Development has supported develop- 
mental work on turban information centers. Some 
commercial data networks are now operational and 
more are planned. However, all of these have been 
isolated developments with little attention given to 
interfacing between centers. 
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would go into planning a pattern that would take 
account of needs, resources, and complementar- 
ities. If nature simply continues to take its 
course, many of the information centers would 
' end up on route 128. 

Some information service centers might be ef- 
' ficiently organized as commercial ventures rather 
than by the organizations that they serve. 

A National Institute for Research on Informa- 
tion Services and Standards. Although the centers 
will differ, they will also face many of the same 
problems, and if they are to be of maximum ef- 
fectiveness, they need to be able to freely com- 
municate data, programs, and know-how. In 
short, it would be to the national advantage if the 
dispersed information centers in government, uni- 
versities, research institutes, and businesses were 
held together in some kind of a loose intercom- 
Inunicating system. 

To help develop such a system and support it 
technically, a central activity for research, stan- 
dards, and directory service is needed. Figure 3 


sketches the functions that need to be performed 
centrally.1® This effort should be sufficiently large 
to obtain the economies of scale, and challenging 
objectives should be set in order to draw in cre- 
ative talent. 

The organization of a central directory activity 
would make a very important contribution by 
having in one location information on all the in- 
formation centers including location, accessibility, 
and general information on their data, programs, 
document collections, computer services, data col- 
lection services, and programming efforts. This 
activity could help users find the services they 
need and help the information centers avoid du- 
plication of effort in data and programming. If 
programs and data are to be successfully ex- 


» The production of basic general purpose soft- 
ware for use in the information centers would be 
one of the important outputs of such an Institute. 
This aspect of the proposal is very similar to John G. 
Kemeny’s proposal of a National Computer Develop- 
ment Agency [18]. 
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changed between information service centers and 
their users, careful standards need to be estab- 
lished for the documentation and validation of 
programs and data. 

The federal government has made some scat- 
tered moves in this general direction, but the ac- 
tivities relating to hardware and software stan- 
dards, program development, data, and related re- 
search still are seriously fragmented and noncom- 
municating. However, there are some encouraging 
signs [12]. The National Academy of Science [8] 
[9] has been working on some of these problems, 
emphasizing particularly the need to improve 
communications between researchers. 

In view of the fast changing technology and 
tremendous potentialities of the information 
fields, the present system of voluntary standard 
setting [15] badly needs a broader and deeper re- 
search input than has yet been provided. I recom- 
mend the establishment as soon as feasible of a 
federally financed National Institute for Research 
on Information Services and Standards. An early 
research project that I would commend to its at- 
tention would be the design of a system of na- 
tional standards that would achieve the goal rep- 
resented by the foregoing articulated program- 
ming proposal—or perhaps go beyond that. 

Professionaiization of the Information Services 
and User Involvement. The field of computer sci- 
ence is developing rapidly as a meld of program- 
ming, systems analysis, applied math, psychology, 
linguistics, etc. Its graduates tend to be Ph.D. 
research-oriented, not service-oriented. The com- 
puter science departments and big software re- 
search projects often are not very concerned with 
helping researchers to get their computing done. 
The assistant professor in the computer science 
department who would love to program a system 
for an interesting research project is likely to de- 
cide not to because it would not yield a publish- 
able output. Thus some of the most powerful pro- 
gramming talent is diverted from an activity that 
is in critically short supply and less talented peo- 
‘ple fill the breach. 

We need bachelor’s and master’s programs in 
information administration that would merge 
the library field and the service side of 
computing.2° These would be primarily teaching 
programs that would turn out the kind of profes- 
sional people®? that are so badly needed to staff 


* A wholly new field may be evolving rather than 
a simple merging [1]. 

“Currently computer sclence programs are ori- 
ented toward turning out specialists to advance the 
technology in particular fields of computing, The 
proposed program would stress the application of 
existing technology. Consequently its students would 


such activities as information service centers. 
This program would draw on computer science re- 
search, library science, math, statistics, adminis- 
tration, and many other fields, Universities also 
badly need the people who would be produced by 
such a program to staff their computing services, 
but they will have to create for them a better sta- 
tus than the second-class citizenship which typi- 
cally is now offered. Students can make good pro- 
grammers but most cannot compete with profes- 
sional talent. The university will have to make 
choices between educational or research outputs. 
For too long, the former has dominated at the se- 
rious expense of the latter. 

Economic researchers also need to take a more 
professional attitude toward data, computing, and 
information services generally. Our professional 
journals should require as a condition of publica- 
tion that the author’s machine readable data be 
entered in a data library for ready access by col- 
leagues who wish to test or replicate his results. 
The author should be able to restrict somewhat 
the use of data that he collected for a reasonable 
time until his work with it is complete. 

When economists write well-designed and doc- 
umented programs that are widely used by other 
researchers or do similar jobs on data collection, 
these efforts should be recognized as legitimate 
“publications” even though they are slightly out- 
side our usual activities.** A good program is a 
lot harder to write than most economic papers if 
only for the simple reason that there is a power- 
ful empirical test: it may not run. 

Costs. An adequate cost analysis of these pro- 
posals is beyond the scope of this paper. Since 
substantial expenditures already are being made 
and planned for the collection of information and 
its manipulation, the cost issue raised by these 
proposals is one of concept and strategy in direct- 
ing existing resources as well as of financing en- 
tirely new programs. 

The benefits from improved information, anal- 





need : (1) a broad background, in contrast to deep, 
in programming, hardware, and system design, (2) 
exposure to basic knowledge in an area of applica- 
tion such as accounting, statistical analysis, mathe- 
matics, engineering, library science, operations re- 
search, or a field of scientific research, and (3) basic 
knowledge about the organization and administration 
of man-machine systems. We badly need to get be- 
yond the stage in which a peraon who has picked up 
some programming languages is considered adequate 
to take on any computing Job that comes along in 
any field. The machines are that flexible, but the 
human staff needs more content knowledge of an 
area to make the most effective use of the computer. 

”For a parallel, experimental physicists get 
“credit” for building equipment. 
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ysis, and ultimately policy decisions need to be 
weighed against the opportunity costs of diverting 
high-quality system analysts and information 


scientists from other activities, of supplying com- - 


puter, microfilm, and other automated informa- 
tion equipment, of staffing and training the ser- 
vice personnel for information centers (where 
feasible building on existing organizations), and 
of responding effectively to the needs of users. 

The information centers should be closely tied 
to their public and private users and many of the 
costs borne by them. However, a case can be 
made that information and computer programs 
are “public goods” in that, once available, the 
costs of using them are relatively low.28 Hence 
economically efficient marginal cost pricing may 
not cover total costs and public support may be 
indicated, Similarly the benefits from the research 
on information services and standards would be 
so widely diffused that public support is indi- 
cated. 

In addition to resources, the successful build- 
ing of such a nationwide system would need tal- 
ented and creative leadership, and the active 
cooperation and contributions of many public, 
private, and professional groups—both producers 
and users. 


IV. In Conclusion 


In order to see where data and computer utili- 
zation relate to policy decisions the interconnec- 
tions have been traced between basic research, 
problem-oriented research, program planning, de- 
cision making, and government operations. 

Problems have been pointed out in the inade- 
quacy of applied and programmatic research, the 
weakness of education for careers in public ad- 
ministration, communication breakdowns between 
the research and decision levels, lack of adequate 
research and standards in computing and informa- 
tion service systems, threats to privacy from 
computerized data files, low-quality programming, 
undeveloped service institutions for data and 
computation, and undeveloped professionalization 
in the information service field. 

These problems have been analyzed and the 
following recommendations made. 

New institutions and programs in applied and 
programmatic research are needed. The teaching 
programs in public administration should be mod- 
ernized and expanded. Standards for articulated 
programming or an even better system should be 
adopted to make it possible for a national system 
of flexible, decentralized, but intercommunicating 


z For discussion of the concept of “public goods” 
see [25]. 


information centers to develop. This system 
should be supported by a federal program of re- 
search and standards. New teaching programs are 
needed to help professionalize the information 
service fields. 

The stress in the whole analysis is on the 
strong interrelatedness of research, decisions, 
data, computing, library services, and different 
disciplines, institutions, and problems. The poten- 
tialities of modern computer technology offer a 
challenging possibility of building a flexible and 
effective national knowledge-decision system. 
Such a system should extend to the private sec- 
tor, but this has not been developed explicitly. 

The far-reaching proposals advanced in this 
paper run the risk of being discredited as ‘“shoot- 
ing for the moon.” We have NASA to thank for 
converting such challenges from damning indict- 
ments into the constructive question, ‘Which 
moon do you want to shoot for?” If researchers 
and public and private decision-makers really 
want to have good access to data and documents 
and have computers communicate effectively with 
each other and with us, I have no doubt that the 
Information scientists and engineers can and will 
develop the necessary technology if they are 
given clearly stated objectives, adequate time, 
and support. 

But these issues are much too important to 
leave to the computer “generals” and manufactur- 
ers. Users in government, business, and universi- 
ties have the critical responsibility for helping to 
crystalize functional objectives that include the 
protection of civil liberties and for participating in 
the process of setting national priorities governing 
the allocation of support. 

However, information services cannot be sepa- 
rated from their research and decision uses. Un- 
less we resolve to improve the institutions and 
processes for generating knowledge and applying 
it to the solution of our social and economic 
problems, a fancy information system can be a 
nonproductive overhead expenditure. Sad exam- 
ples are not hard to find: a few urban informa- 
tion systems full of virtually useless data, operat- 
ing programs that are designed with virtually no 
knowledge of underlying relationships or clear 
statement of objectives, and proposals of big 
computerized operating systems with negligible 
supporting research on the behavioral relations 
that are necessary to make them work. 

The fact is that we simply do not now have 
the knowledge base in behavioral social science 
that is necessary to solve our problems. If we 
take the actions necessary to meet these research 
needs, then the information services here pro- 


164 


posed can complement, accelerate, and expedite 
the process. 

But this is not a problem that one profession 
can solve. It is a national problem that intimately 
involves government and business as well as re- 
searchers, and we need to find some national ve- 
hicle to organize attention, leadership, and sup- 
port for action. The National Academies of Sci- 
ence and Engineering and the Office of Science 
and Technology are promising possibilities for 
spearheading national attention to these problems. 
In view of urgent national problems, it is unfor- 
tunate that both still are weak in the social sci- 
ences. 

To the economist who, not content with con- 
sidering such global issues, is still trying to get 
his computer program to run, I can only say: I 
know how you feel. Don’t wait for the millennium. 


Try prayer. 
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DISCUSSION 


Wum F. Saarpe: By and large, the authors of 
these three papers are in agreement. I would like to 
comment on the general view presented here, and 
then deal with some questions raised by Professor 
Holt concerning computation and data services. 

The industry that produces economic knowledge is 
indeed a fascinating one. The product, almost by defi- 
nition, is conceived to be a public good. Thus it 
should be (and, by and large, is) supported by gov- 
ernment and nonprofit institutions. Much of the sup- 
port comes from the federal government through re- 
search grants and contracts, the subsidization of uni- 
versity computer facilities, and the collection of data. 
Some support comes (perhaps unintentionally) from 
state governments via public universities. On the de- 
mand side, then, we have something like oligopsony; 
but the buyers are hardly under the influence of the 
profit motive. 

The firms in this industry—you and J—are small, 
motivated as much by prestige as by money per se, 
and fiercely competitive. To produce, they require an- 
alytic skills and (maybe) data and computation facil- 
ities. The latter inputs, singly or jointly, are held to 
be subject to economies of scale. The specter of nat- 
ural monopoly thus looms on the horizon. 

Pity the poor economist: an atomistic competitor 
confronted by oligopsony on one side and real or po- 
tential monopoly on the other. 

Two major theses have been advanced here. First, 
we produce too little output; second, our input mix is 
suboptimal. Professors Orcutt and Holt have made el- 


oquent pleas for more social-problem and policy-ori-: 


ented research. So has Professor Juster, although he 
formally admits his inability to argue, as a profes- 
sional economist, that total output has been too small 
relative to social goals. On the second thesis there is 
complete accord. The notion is simply that policy-ori- 
ented research should be empirical, and that good em- 
piricism requires the development and use of rela- 
tively specialized, expensive, and currently unavailable 
sets of microdata. 

The latter thesis is equivalent to the argument that 
buyers have chosen the wrong mix of products. We 
have relatively too much analytic and qualitative eco- 
nomics and relatively too little empirical and quanti- 
tative economics. The trick is to change buying hab- 
its. Professor Juster would have government and 
foundations change their preferences among proposals. 
Professors Orcutt and Holt would directly subsidize 
the inputs (data and computation) used heavily in 
the desired type of research. I must admit that I lean 
toward the former approach, as it seems more likely 
to lead to a modicum of efficiency in this clearly un- 
certain and inefficient market. 

The key policy problem arising from this discussion 
concerns government behavior towards data collec- 
tion, storage, and dissemination. Are the economies of 
scale so great that any commercial involvement is to 
be rejected out of hand? I wonder. Professor Holt 
has indicated that the marginal cost of obtaining us- 
able data has been very high indeed. He would reduce 
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this via a set of standards and government-supported 
compatible data centers, And he reminds us of the 
good old days (1948) when data were just alphabetic 
characters and arabic numerals and communication 
took place on telephones and teletypes. 

But this is just what the commercial computer in- 
dustry provides at present. Computers and date files 
are centralized, with multiplexor devices providing 
low-cost communication via telephone lines using 
teletypes and/or similar devices. Files really do seem 
to be simply a set of readable characters. And users 
can easily investigate, alter, or list files, Paper tape 
provides a simple, though slow, means for transferring 
data and/or programs from one system to another 
when necessary. And royalty schemes plus file protec- 
tion allow reasonably full exercise of property rights. 

I am more than a little worried by the prospect of 
a committee-generated set of standards for programs, 
data bases, and computer systems. Many of Professor 
Holt’s objectives are met by present time-shared sys- 
tems. Users can consider files simply a set of readable 
characters. So can programs. To be useful, of course, 
a file should begin with some explanation of its con- 
tents; potential users can then look at the explanation 
via teletypes. Programs can communicate, although 
perhaps clumsily, using files. Program A produces data 
on file X; then Program B reads it. Modern editing 
systems make it easy to substantially alter files—be 
they data or programs. 

Until recently, even the simplest question (e.g., 
what is on this tape?) was answered only after sev- 
eral hours or days in a typical computer center. With 
modern time-shared or remote-job-entry systems, re- 
sponses can be obtained in seconds or minutes. The 
sort of standardization proposed by Professor Holt 
reduces the number of required questions. But it also 
reduces the number of possible answers. And the cost 
(time) per question is much smaller than it once was. 
In this domain I think the forces of competition 
might prove superlor to the deliberations of a com- 
mittee. 

It may be necessary for government or foundations 
to support the development of data bases and even 
some specialized languages. But I see no reason to as- 
sume that universities, nonprofit institutions, and/or 
governmental agencies should necessarily provide 
computer and communications services. There is pre- 
cious little evidence that such institutions have a 
comparative advantage in the provision of produc- 
tion-type computer services. 

I suggest that we seriously consider the use of com- 
mercial services for at least some of our needs. The 
economies of scale in many areas will allow only lim- 
ited exploitation by the first (and perhaps only) firm. 
And the advantages due to competition in data bases, 
computer hardware, access languages, etc., may more 
than offset any disadvantages due to monopolistic be- 
havior. 

The immediate problem is the education of our 
customers. We must help show governmental agencies 
and foundations the importance of sound empirical 
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research and the development of the data required to 
support it, Once the market for such research has 
been developed, we can help educate our potential 
vendors; then face the make-or-buy decision, utilizing 
both relevant data and relevant economic principles. 


Ricard Ruccres: Mr. Juster’s central thesis is 
that the contribution which better quality microdata 
inputs would make to economic knowledge more 
than justifies the heavy costs of obtaining them. His 
arguments and evidence are most impressive. This 
general view is shared by the other panelists, and I 
also strongly support this position. 

On the other hand, given the present utilization of 
existing data, I am by no means sure that expensive 
new collection or elaborate experimentation has as 
high a payoff as increasing the usability of already 
existing information. Much of the rationale for creat- 
ing a National Data System lies in the argument that 
the vast statistical resources of the federal government 
are in fact underutilized. If one adds to this the pos- 
sibility that the design of information obtained in the 
administrative process could well be altered to be 
more useful without increasing its administrative cost 
or burden to the respondent, the potentialities of 
using data provided by the administrative system are 
very great indeed. 

The present investment in information collected for 
administrative purposes is not a matter of a few hun- 
dred million; but rather runs into the billions of dol- 
lars. While not all of this information is of use to the 
social scientist, the degree of underutilization is such 
that if it were made available a major resource would 
open up for economic and social research. It is by no 
means certain, furthermore, that this would be a 
costly enterprise, since improvement and rationaliza- 
tion of the federal statistical system might reduce 
costs, improve the quality of the data, and lessen the 
burden on the respondent. Until such time as econ- 
omists have made a serious attempt to improve the 
federal statistical system, they are in a somewhat 
weak position to argue for new expensive statistical 
efforts for which the only function is to provide data 
for economic research. 

In conclusion, I would like to indicate my agree- 
ment with Mr. Juster that even if new data collection 
is not undertaken, organizational restructuring of eco- 
nomic research will be required in order to cope with 
the massive problems of data processing. Large-scale 
research firms may have to replace the individual re- 
search entrepreneur to some extent, and a team ap- 
proach which brings together specialists in different 
disciplines and technologies will be required. 

Epwin Kurt: Professor Orcutt’s thesis can best be 
summarized from his own remarks: “. . . the major 
roadblock to the development” of vastly improved 
and more relevant economic and social research is the 
“failure of economists and other social scientists to 
achieve on a wide front even moderately convincing 
testing of significant hypotheses about individual and 
social phenomena. Furthermore, this failure is due to 
the inadequacy of the evidence brought to bear rather 
than to any great deficiency in our statistical, mathe- 


matical, and computer tools. In other words, data 
and data-related problems are at the heart of the 
matter.” 

Social acience research, he then goes on to argue, is 
shallow compared to physical science research, al- 
though “the shallowness referred to above does not 
stem primarily from the fact that man and his insti- 
tutions are more complicated than electrons or atoms, 
although this is probably true. It results, I think, be- 
cause collecting of relevant evidence in response to re- 
search needs has been largely beyond the capability 
and resources of the individual researcher.” 

I feel compelled, partly out of respect for the dis- 
cussant’s role as devil’s advocate and partly from gen- 
uine conviction, to take issue with this view. These 
remarks are matters of emphasis—important ones to 
be sure. However, I most definitely support the basic 
tenor of Professor Orcutt’s proposals. The real crux 
of the matter is the triviality of physical science sub- 
ject matter relative to the social sciences, the compara- 
tive ease with which many physical science problems 
bend to formal analysis, the comparative facility with 
which controlled experiments can be made in the 
physical sciences, and the absence of value judgments 
in physical science research. All these differences are 
intertwined in complex ways that for want of time 
cannot be entered into here. 

All of us want early solutions to the horrendous so- 
cial problems facing the United States which Profes- 
sor Orcutt deplores. However, in my view, these solu- 
tions more often than not call for the mobilization of 
political and social will rather more than unraveled 
social science mysteries. John Gardner has put the 
matter cogently: “We know our lakes are dying, our 
rivers growing filthier daily, our atmosphere increas- 
ingly polluted. We are aware of racial tensions that 
could tear the nation apart. We understand that 
oppressive poverty in the midst of affluence is in- 
tolerable. We see that our cities are sliding toward dis- 
aster... . But we are seized by a kind of paralysis 
of the will. It is like a waking nightmare.” 

Another point to emphasize—and here Professor 
Orcutt and I agree—is that the narrow confines of 
economics and other social science disciplines will balk 
sensible solutions because of the extraordinary com- 
plexity inherent in serious social problems. I do not 
wish to enter one more sterile plea for “more interdis- 
ciplinary research,” for the matter is a good deal 
more subtle than that. Yet we must begin to figure 
out ways to produce some genuine social scientists, 
instead of the current crop of excessively specialized 
practitioners. 

Economics has a fair number of successes to re- 
cord; many important problems within its domain 
have been solved. But when the domain of inquiry is 
broadened to include a wide array of social problems, 
the existing tools help some, but not nearly enough. 
The most basic problem that I see is analysis, not 
data. New modes of analysis are needed which com- 
bine two contradictory requirements: sufficient com- 
plexity to model reality closely enough and enough 
simplicity to be comprehended. If I knew what this 
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consisted of, I would be doing it myself. Analysis 
based on optimization can solve some subset of prob- 
lems, but the closer we move toward human behavior 
(as distinct from technological) and welfare problems, 
the less adequate are these and other available meth- 
ods of analysis. 

Suppose, however, that all the institutional para- 
phernalia for data generation that Professor Orcutt 
desires were now in existence. There would be major 
benefits from research enhanced in this manner, but 
unless the modes of analysis alluded to are created, 
we would have more, better data, but no giant new 
insights into our currently unsolved problems. 

Let me illustrate this generality by reference to the 
Michigan Survey Research Center, a research organi- 
zation whose quality and contributions have been 
outstanding in terms of both data collection and their 
analysis. Much extraordinarily valuable data have 
been collected, often in response to specific hypotheses 
that were to be investigated. This is one prototype 
which Professor Orcutt wishes to have reproduced in 
larger numbers. Many fine papers have been written 
based on these data. Knowledge has been advanced in 
a number of instances, but it was a moderate advance 
here, another one there, the sort of thing that charac- 


terizes most ongoing research. No major breakthroughs 
of which I am aware have been made, however. The 
tenuous nature of much of this good quality eco- 
nomic data, the problem of interpretation, and the 
lack of a sufficiently broad theoretical framework limit 
the benefits we have obtained from the Michigan Sur- 
vey Research Center, not the absence of proper data. 

Professor Orcutt’s second major point is that “so- 
cial sciences will remain stunted until they find better 
ways of securing essential empirical evidence than 
seems possible if prime dependence is placed on data 
collection by government, Such data collection of ne- 
cessity is done for quite other purposes and cannot 
be effectively controlled by researchers.” This obser- 
vation has genuine merit, but should not be overdone. 
Enormous amounts of valuable statistics are inaccessi- 
ble and, worse, inconsistent in the present regime of 
data generation, as Professor Orcutt points out. The 
research payoff from improved access and codification 
of existing data would be great. As long as the U.S. 
government collects vast quantities of pertinent eco- 
nomic data, which it does, strong efforts are needed 
to systematize and disseminate it to the research com- 
munity. 


PLANNING IN FREE ENTERPRISE ECONOMIES 
PLANNING THE FOREIGN SECTOR IN LATIN AMERICA* 


By Carros F. Dfaz-ALEJANDRO 
Yale University 


Recent years have witnessed a reappraisal of 
planning in Latin America. Regional bodies and 
scholars have prepared numerous documents re- 
viewing the successes and failures of nearly ten 
years of intensive planning efforts. On the whole, 


. the balance is disappointing, and there is wide- 


spread agreement on the diagnosis. It is asserted 
that the preparation of a plan document has not 
been accompanied by the creation of an adminis- 
trative planning system, capable of implementing 
the plan and periodically reassessing its targets. 
The preparation of a plan was in most cases mo- 
tivated by the 1961 Charter of Punta del Este, 
which on paper made planning a precondition for 
receiving U.S. aid. It is charged that long-term 
plans, whose laborious preparation often had stiff 
opportunity costs in terms of other public ser- 
vices, have typically been ignored by politicians. 
Planners could leisurely discuss whether projected 
growth rates should be 5 or 7 percent, fully confi- 
dent that the outcome of their debate would not 
influence any policy decision. 

Analyses of the shortcomings of planning have 
paid great attention to weaknesses in public ad- 
ministration, the delicate relations between plan- 
ning offices, ministries, public enterprises and the 
executive, lack of projects and sectorial plans, the 
absence of consultation with the private sector 
during plan preparation, weaknesses in the statis- 
tical base, and other institutional matters. These 
are important and relevant considerations, but I 
doubt that administrative tinkering by itself will 
improve planning in the mixed societies of Latin 
America. What has been lacking in these discus- 
sions is a clear conception of the priorities and 
rationale for planning in economies with large 


| market-oriented private sectors. In particular, iso- 


lation of key market failures or imperfections 


= which should (and can) be corrected by central 


planning is a first step seldom taken in Latin 


. American plans. The diagnoses which typically 
_ Start those plans are little more than a descrip- 

tion of the ills of underdevelopment and yield lit- 
tle information on operational policy variables 
: which can be used to remove those ills. 


* I am grateful to Mary Downey, James Gough, and 


| Robert Spade for their help in the preparation of this 


, paper, and to my colleagues at the Yale Economic 
' Growth Center for helpful comments. 
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Take the foreign sector. In most plans, de- 
scription of past hardships imposed by insufficient 
and unstable foreign exchange earnings will con- 
centrate on exogenous variables, such as world 
market trends. This will be followed by projec- 
tions based on variables whose links with deliber- 
ate domestic public policy are at best vague. 
Time trends, for example, appear with distressing 
frequency. The question whether the “foreign ex- 
change gap” is due to weaknesses intrinsic in the 
price mechanism of less developed countries or to 
misguided domestic policies is left in the air. 
Even politicians with the best will in the world 
toward implementing such plans will be left baf- 
fled as to how to do so. Should he seek to in- 
crease or lower import duties? What should be 
his exchange rate policy? How far should he go in 
giving fiscal and credit incentives to private ex- 
porters? To these and similar questions the plans 
give at best Delphic answers as its. forecasts are 
as a rule not made conditional on the levels of 
those policy variables, So the problem of plan im- 
plementation is not just a matter of getting plan- 
ners and politicians to talk to each other; it is 
mainly getting planners to worry more about 
what available policy instruments can affect, and 
by how much, which economic variables in the 
context of a mixed economy. If blame is to be al- 
located for failures in plan implementation in 
Latin America, the major share of it should be 
put on planners, not politicians, It is not that the 
plans are so sophisticated as to be unintelligible 
to policy-makers (their techniques are typically 
straightforward); they simply are of little use in 
answering the questions of economic policy-mak- 
ers. Politicians reluctant to allow planners to in- 
fluence policy making even under the best of cir- 
cumstances (and there are, of course, many of 
this type) have seldom been confronted with the 
need to express such reluctance nakedly. 

Given the critical role played by the exchange 
bottleneck and resource misallocation in braking 
Latin American growth during the last twenty 
years, this is a sorry state of affairs. It is then 
surprising that recent discussions give scant atten- 
tion to coordinating policies aimed at breaking 
the exchange bottleneck. One such ay Te- 
marks: 


The limitations and obstacles cited have undoubt- 
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edly detracted from the effectiveness of planning, and 
can only be overcome by decisions taken in the coun- 
tries themselves and by the progressive improvement 
of planning machinery. It should be noted, however, 
that the implementation of Latin America’s develop- 
ment plans has been hampered and is still being ham- 
pered by serious obstacles created by the evolution of 
trade and financial transactions with countries outside 
the region. 

These obstacles are known as “exogenous” factors, 
not only because they are largely beyond the coun- 
irys control or because they arise from new circum- 
stances which could not have been predicted when the 
plans were being formulated, but in particular because 
they alter the economic context in which the plans 
must be implemented. 


Planning, like economic integration, means dif- 
ferent things to different people, especially in the 
Latin American context. Some define planning 
very broadly, as a tool to achieve very long-run 
economic, social, and political goals, and are rela- 
tively uninterested in more modest tinkering to 
improve the economic system. Others prefer a 
narrower but more precise definition. Regardless 
of how widely planning is defined, however, the 
coordination of domestic public policies toward 
foreign trade and finance and their compatibility 
with projected import and export trends should 
be a central part of planning, especially in coun- 
tries with a history of foreign exchange difficul- 
ties. 

Outside Cuba, the Latin American foreign 
trade and financial sector is largely private, sub- 
ject to market pressures, which in turn are in- 
fluenced by domestic public policy. Since at least 
the 1930’s most governments have intervened 
massively in markets related to foreign trade and 
have accumulated an impressive array of policy 
instruments. Planning, therefore, does not start 
from a laissez faire base, and it would appear 
that one of its first priorities should be to ra- 
tionale ad hoc policies inherited from the past, 
seeing whether in fact they are improving or 
worsening the efficiency of the market mechanism 
and whether they are helping to achieve other 
national goals. (The myth of a laissez faire initial 
condition is even Jess valid in Latin America than 
in Anglo-Saxon countries, as Hispanic-Latin tradi- 
tion takes for granted that the state should con- 
cern itself with economic regulation.) The rest of 
this paper will examine summarily some aspects 
of Latin American foreign trade and capital 


1 United Nations, Economic Commission for Latin 
America, “Planning in Latin America,” Economie 
Bulletin for Latin America, Vol. XII, No. 2, 1968, 
pp. 14-15 (emphasis added). 


movements which could benefit from a planning 
system which aims at supplementing rather than 
replacing or ignoring the price system. The for- 
eign sector, of course, is not independent of the 
rest of the economy and of such matters as in- 
come distribution. The theory of the second-best 
also warns against excessive enthusiasm for tak- 
ing isolated policy steps in economies replete with 
distortions, but space limitations forbid a more 
general discussion of planning. 


Planning for Growth and Stability of 
Exports and Imports 


Before discussing foreign trade planning, it 
will be useful to establish trends in such trade. 
The often-painted picture of stagnant and unsta- 
ble Latin American exports and imports is less 
true for the 1960’s than the 1950’s. Table 1 pre- 
sents annual growth rates for Latin American ex- 
ports and imports, estimated by fitting semiloga- 
rithmic trend lines to annual data expressed in 
current dollars. As.a measure of instability 
around the trend, the standard error of the esti- 
mated growth rate is given, in parenthesis. For 
the sake of comparison, similar estimates for a 
few non-Latin American countries are included in 
the table. 

For the region as a whole and for most coun- 
tries, export growth was higher during 1959-68 
than during 1948-58, although few countries out- 
side Central America reached during the latter 
period the export expansion rates registered in the 
United ‘States and other industrialized countries 
(excepting the United Kingdom). More remark- 
able was the decline in export instability, as mea- 
sured by the standard errors of the growth rates.? 


7Tt is of interest that countries having higher ex- 
port growth rates do not typically show higher stan- 
dard errors until very high export growth rates are 
reached. In fact, as shown in the following tabula- 


_ tion, up to those high growth rates a (very slight) 


declining tendency in standard errors can be found: 


AVERAGE STANDARD ERRORS OF EXPORT 
GROWTH COEFFICIENTS 








Annual Export Growth of: 

Less than 3 percent...... 
3 to 8 percent.........., 
8 to 12 percent.......... 
More than 12 percent.... 








The hypothesis that fast growth (in exports or GNP) 
is more stable than low growth deserves further em- 
pirical study. 


m eet me = 


+ 
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_ TABLE 1 | 
ANNUAL GROWTH Rates OF LATIN AMERICAN Iuports AND Exports, 1948-68 
; (Percentages) 





1948--58 


All Latin America... 
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TABLE 1 (continued) 





1948-58 1959-68 
Imports Exports Imports 
Peru... ccc. cee cece 8.40 6.90 9.67 
(1.30) (1.05) (1.72) 
Trinidad 44's e208 a 7.70 9.25 5.57 
(0.89) (0.79) (1.12) 
Uruguay eyriesii ~~ 0.26 —3.4t —2.78 
(2.03) (2.14) (1.65) 
Venezuela. ......... 9.08 8.87 2.58 
(1.37) (0.42) (1.93) 
Sdected Non-Latin 
American Counirtes 
Australia........... 2.80 0.90 7.60 
(1.45) (0.96) (0.81) 
Canadas ........>.. 7.62 5.87 8.95 
(0.88) (0.87) (1.35) 
Denmark.........-. 6.41 7.60 8.70 
(0.49) (0.46) (0.62) 
Panes ccxs axes Sees 6.25 8.06 10.78 
(1.00) (1.20) (0.50) 
United Kingdom... 3.08 3.98 5,34 
(0.93) (0.48) (0.40) 
United States....... 6.18 5.97 8.62 
(0.89) (1.19) (1.05) 
Netherlands........ 8.17 10.96 9.35 
(0.85) (1.10) (0.42) 





SOURCES AND METHOD: Basic data on dollar values, at current prices, of exports and 
imports obtained from International Monetary Fund, International Financtal Statistics, 
several issues. For each period, growth rates were obtained by fitting the following 


regression to the data: 


log Xt = a + bi 


Where Xt refers to exports or imports, and # to time. The coefficient b will yield the growth 
rate; its standard error will provide a measure of instability. For Chile, Ecuador, and 
All Latin America, import data do not include 1968. Data for All Latin America refer 
only to countries shown in the table. During 1966-68 four countries accounted for 61 
percent of Latin American exports: Venezuela (24 percent), Brazil (15 percent), Argen- 


tina (12 percent), and Mexico (10 percent). 


In only three Latin American countries was the 
absolute value of that statistic higher during the 
more recent period. The same trend can be ob- 
served in non-Latin American countries suggest- 
ing the key importance of factors exogenous to 
Latin-American economies in yielding greater sta- 
bility during the 1960’s as compared to the 
1950's. It appears hard to argue from the export 


data that Latin American economy policy during 
the 1960’s faced a more difficult external environ- 
ment than during the 1950’s. Import prices, it 
may be noted, rose less during the more recent 
period. 

Table 1, however, also suggests that the Latin 
American foreign trade and payments situation is 
far from rosy. While during 1948-58 imports 
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grew faster than exports for the region as a 
whole, the opposite has been the case during 
1959-68. In fact, overall import growth declined 
between the two periods (although a different 
picture emerges if Venezuela is left out of the 
total). In spite of faster export growth and the 
expansion of net official capital inflows during the 
1960’s, foreign debts accumulated during earlier 
years have in many countries yielded heavy inter- 
est and amortization outflows, which have limited 
the capacity to import. Some countries have also 
devoted large sums to rebuilding exchange re- 
serves. Table 1 also shows that even during 
1959-68, export instability in most Latin Ameri- 
can countries remained substantially more severe 
than in the sample of industrialized countries 
shown. That difference, however, disappears when 
Latin America is taken as a whole, suggesting 
one advantage of close Latin American economic 
cooperation. The table also shows, incidentally, 
the heterogeneity in export and import perfor- 
mance hidden behind regional averages. 

Exports. Given foreign debt obligations and 
target GNP growth rates of at least 6 percent per 
annum, the need for most countries to raise ex- 
port growth rates even above those registered 
during 1959-68 is fairly clear. What role should 
‘ planning play in raising the rate of export expan- 
` sion? Although there are still some who argue 
that Latin American exports are determined over- 
whelmingly by exogenous world trends and by the 
domestic structure of production, not easily 
_ changed over the medium run, evidence is accu- 
mulating that the observed export rate of expan- 
sion is also markedly influenced by domestic poli- 
cies. The diversity in export trends shown in 
. Table 1 among different Latin American countries 
and between periods for a given country cannot 
_ be solely explained by luck. Peruvian, Mexican, 
. and Central American growth rates compared 
. with those of Argentina, Brazil, and Uruguay for 
1948-58 reflect different domestic policies. So 
does the contrast in export performance of Ar- 
gentina, Bolivia, and Brazil between 1959-68 and 
1948-58. Colombian experience over the last two 
or three years also indicates that domestic poli- 
cies do matter for export growth. 

If haphazard statism is associated with plan- 
ning, as often is done, it could be argued that ex- 
port promotion in Latin America needs less, not 
more, “planning.” Whatever the failure of free 
market prices may be in reflecting true opportu- 
nity costs, the distortions introduced by public pol- 
‘icy appear to have been greater in this field. A 
first step toward a more rational policy will in- 
clude the establishment of exchange rates which 
more closely approximate opportunity costs and 


give incentives, across the board, for new exports. 
The variety of goods which enter or could enter 
foreign trade, as well as the variety of actual and 
potential foreign markets, strongly suggests the 
wisdom of decentralizing the search for new ex- 
port lines. An ex ante, centralized search for 
promising new export lines which would then re- 
ceive special encouragements is likely to yield 
fruits slowly. 

There is a danger, however, that in the reac- 
tion against past policies it will be argued that ex- 
port policy should consist of little more than a 
favorable exchange rate. But several well-known 
reasons indicate the need for considerable public 
sector intervention in the markets for exportable 
products. If nothing else, there is the venerable 
optimum tariff argument which still has empirical 
relevance for several Latin American traditional 
exports. That foreign demand price elasticities 
have often been underestimated in the past by 
Latin American countries does not prove that 
they are always infinite. For commodities for 
which international agreements exist, national 
planning becomes an unavoidable consequence of 
international commitments, Indeed, a country 
facing those international agreements without 
careful strategy and tactics, developed at the na- 
tional level, is likely to lose ground in its tradi- 
tional markets. Other traditional Latin American 
exports, such as oil and copper, are marketed 
under conditions which are far from purely com- 
petitive, so the preparation of a rational bargain- 
ing position by each country (or a group of 
them) can substantially improve its gains from 
trade. 

Markets for nontraditional exportable goods 
can be improved by policies going beyond the es- 
tablishment of the “right” exchange rate. Public 
action will be required to keep distortions in 
other sectors of the economy, including import 
duties and controls, from limiting export growth, 
at least while those distortions cannot be elimi- 
nated directly. Drawbacks, credit and tax conces- 
sions can all be used for that purpose. The public 
sector can help offset lack of credit and informa- 
tion regarding foreign markets that hamper the 
growth of “infant exporters.” A larger share of 
planning talents could be directed toward design- 
ing and quantifying the impact of new public pol- 
icies of export promotion. In a world economy 
dominated by powerful trading blocs and nations, 
which incidentally do not rely just on normal 
market incentives to promote their exports, the 
Latin American countries would do well to de- 
velop their own export-promoting infrastructure, 
including the diplomatic front. Because such in- 
frastructure is not likely to be built quickly 
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enough by the free play of market forces, public 
planning can play here a useful role. l 

The classic rationale for planning emphasized 
lack of future prices for most goods, which could 
coordinate efficiently today’s investment plans. 
The point remains valid when applied to exchange 
rates. This consideration can lead either to build- 
ing large models yielding shadow exchange rates 
for the foreseeable future, or to a policy of freely 
fluctuating rates, on the assumption that expecta- 
tions will somehow be reflected in today’s rate. 
Neither recommendation is likely to be opera- 
tional in the Latin-American context, , either be- 
cause of lack of data or due to imperfections in 
the foreign exchange market. Yet the problem of 
determining the right exchange rate remains a 
real one, especially for those countries receiving 
large but unsteady capital inflows, and it deserves 
the attention of planners. 

Planning, in short, need not be the enemy of 
export growth and foreign trade. Defined as an 
instrument which corrects market failures and 
inefficiencies, it can in fact stimulate exports. 
Furthermore, if planning is also used, as it should 
be, to offset possible regressive effects of foreign 
trade policies on income distribution, it will help 
to neutralize a traditional source of political op- 
position to export promotion. 

Instability of export earnings is one of the old- 
est topics in discussions regarding the Latin Ameri- 
can economy. As shown in Table 1, this instabil- 
ity declined in recent years; in fact, for many 
countries of the region as well as for those out- 
side, import instability has been greater than that 
for exports. This fact suggests that much can be 
done by domestic policies to eliminate excessive 
fluctuations related to foreign-trade. Besides seek- 
ing to reduce unexpected shifts in the net supply 
of foreign exchange, efforts can be made to make 
it more elastic with respect to policy instruments, 
so as to facilitate the adjustment to exogenous 
shifts which will remain in spite of export and 
market diversification. 

Imports. It is by now well known that: 


With very few exceptions, the Latin American 
countries cannot be said to apply a protectionist pol- 
icy, if by this is to be understood a systematic body 
of measures deliberately designed to permit and en- 
courage the development of certain industries ration- 
ally selected within an overall framework of objec- 
tives established under a given economic development 
policy. 


The maze of ad hoc import restrictions and 


*Santiago Macario, “Protectionism and Industrial- 
ization in Latin America,” Economic Bulletin for 
Latin America (United Nations), Vol IX, No. 1, 
Mar., 1964, p. 61, 


tariffs accumulated over the last thirty years 
should be a priority target for planning. Planning 
offices have made some efforts along these lines, 
but the results have been meager. Where some 
tariff reform has been accomplished, it has usu- 
ally relied little on planning offices. This has been 
due not just to the fact that tariffs are the prov- 
ince of powerful ministries jealous of their pri- 
macy; it is also due to most planners’ Jack of in- 
terest in issues like tariff reform. 

Disappointment with the results of import sub- 
stitution policies followed by many Latin Ameri- 
can countries during the last thirty years is wide- 
spread among economists of all schools of 
thought. The lessons derived from this experi- 


- ence, however, are quite varied. One “lesson” often 


heard is that the experience demonstrates the in- 
ability of Latin American entrepreneurs to gener- 
ate a rapid pace of healthy industrialization. This 
ignores the biases induced by public policy to 
which profit maximizing entrepreneurs responded. 
If effective rates of protection are 300 percent 
for activities producing luxury consumer durable 
goods and negative for industries which could ex- 
port, it is not surprising to find too few manufac- 
tured exports and too many consumer durables. 
Before writing off local entrepreneurs or launch- 
ing a search for grandiose new strategies to sub- 
stitute for the decrepit one of import substitu- 
tion, it may be worthwhile to attempt a rational- 
ization of public policies providing the framework 
for private activity. 

Such rationalization will involve two tasks: 
one, the determination of an ideal long-run policy 
of protection, taking into account administrative 
limitations, and including the creation of mecha- 
nisms for periodic tariff reviews. The issue here 
will not be whether or not to protect, but exactly 
how much protection can be justified by infant 
industry considerations and by long-term goals of 
the development plan. The other could be labeled 
planning for the transition and would try to mini- 
mize the cost of moving from present to ideal 
policies—a task which could take several years. 
Close coordination will be required during that 
transition between exchange rate and import lib- 
eralization policies and perhaps also with policies 
toward foreign finance. 

Latin American experience as well as theory 
indicates that the instruments used to achieve im- 
port substitution have a large bearing on its suc- 
cess in promoting efficient activities. It makes a 
difference whether automobile production is stim- 
ulated by uniform tariffs or by prohibitions and 
whether one or several firms are allowed to oper- 
ate within the country. Furthermore, there are 
straightforward and practical techniques for eval- 
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uating import substitution investment projects 
(as well as export-promoting ones), such as the 
“exchange cost criterion” used in Israeli plan- 
ning,* which could be profitably used in Latin 
American planning offices. The application of 
theory and these techniques, incidentally, could 
satisfy both the planner’s interest in sophisticated 
tools, as well as the policy-maker’s search for op- 
erational criteria. Techniques for making projec- 
tions and for insuring the internal consistency of 
plans, such as input-output, need not be the only 
tool in the planner’s kit. 


Toward Latin American Economic Integration: 
How Much Planning? 


Among the many factors hampering the prog- 
ress of Latin American economic integration one 
finds a false dilemma between a “planned” inte- 
gration and automatic regional trade liberaliza- 
tion. It is argued that Latin American trade liber- 
alization should come after, or at least should be 
subordinated to, the achievement of regional de- 
velopment plans. Given the limitations of plan- 
ning even at the national level, one may wonder 
whether this viewpoint is simply a way of post- 
poning integration indefinitely. Most national 
plans, incidentally, say little on the possible im- 
pact of integration on national economies; typi- 
cally optimistic export projections are justified 
partly with general references to integration, 
while import forecasts tend to ignore that possi- 
bility. 

At the root of that view is a failure to differ- 
entiate between trade liberalization and liberaliza- 
tion of factor movements, as well as between sec- 
tors where market forces can be expected to yield 
socially acceptable results and others where this 
is an unlikely outcome of tariff reductions. 
Viewed in this light, the debate shifts to a more 
fruitful analysis of where scarce planning talents 
can be applied most usefully to integration. Be- 
yond the establishment of a gradual process of 
tariff reduction and of institutions to compensate 
those who may suffer extreme hardships as a re- 
sult of trade liberalization, for example, it is hard 
to see the need to plan in detail the integration of 
Latin American textile and clothing industries. 
Market forces can be expected to achieve integra- 
tion in this field, with a minimum of inefficiency 
and public regulation. The same cannot be said 


*See, for example, Michael Bruno, “The Optimal 
Selection of Export-Promoting and Import-Substi- 
tuting Projects,” in Planning the External Sector: 
Techniques, Problems and Policies, Report on the 
First Inter-Regional Seminar on Development Plan- 
ning (United Nations, 1967), pp. 88-135. 


for the steel industry, if nothing else because of 
the presence of several public enterprises. 

An ominous aspect of the insistence on plan- 
ning integration in detail by the use of industry- 
by-industry complementation agreements and the 
accompanying reluctance to promote trade liberal- 
ization by across-the-board tariff cuts is a ten- 
dency to minimize the trade creation effects of 
integration, while promoting trade diversion. 
Granted that in the Latin American context some 
trade diversion may be an inevitable price which 
has to be paid for achieving noneconomic regional 
objectives, and that its economic cost can and 
should be minimized by planning, so as to avoid 
at the regional level the mistakes of national im- 
port substitution. But the benefits of trade cre- 
ation In a regional or subregional common market 
could be substantial and are mistakenly dismissed 
by assertions of “lack of an industrial base” or of 
the unimportance of “static effects.” A casual 
look at regional data, however, will indicate the 
relatively large share of industry in the Latin 
American GNP, as well as the large differences 
which exist among countries in the efficiency of 
industries which long ago totally replaced im- 
ports. Vigorous smuggling of Latin American 
products along several frontiers of the region also 
hints at possible powerful trade-creating effects 
of tariff reductions, even where infrastructure is 
deficient. 

Regional planners could complement the im- 
pact of gradual trade liberalization, not only in 
concentrated activities, such as steel and petro- 
chemicals, but also in the organization of regional 
research and educational facilities, as well as in 
the framing of joint policies toward foreign inves- 
tors. Opposition to trade liberalization is often 
rooted in the fear that non-Latin American corpo- 
rations will derive most of its benefits and that 
their investments will flow into a few relatively 
prosperous Latin American regions. Agreement 
on a common set of general rules regulating activ- 
ities of those corporations in regional or subre- 
gional common markets and the creation of Latin 
American multinational firms would do much to 
speed trade liberalization. Further coordination of 
Latin American public enterprises in their deal- 
ings with foreign investors, especially in the field 
of natural resources, could also be useful. Plan- 
ning in this area would serve not so much to im- 
prove the workings of the market mechanism but 
mainly to insure that certain noneconomic goals 
are not ignored in efforts to promote economic 
efficiency. The goal of geographically balanced de- 
velopment, together with that of greater Latin 
American autonomy, can probably also be best 
served at minimum cost to efficiency by the fram- 
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ing of common policies, with general incentives 
and penalties, rather than by blocking or regulat- 
ing in painful detail trade liberalization. 


Foreign Finance and Nattonal Planning 


Presumably, while the effectiveness of aid is 
increased when given in the framework of plans, 
the continuity ‘and stability of planning is en- 
hanced by aid. Latin American experience during 
the 1960’s provides only modest support for the 
latter proposition. The problem here is not just 
the weakness of the Latin American planning ma- 
chinery, but also weaknesses and gaps in bilateral 
and multilateral aid. 

Consider, from a national planning point of 
view, the predictability of concessional foreign 
finance coming in the form of project loans. The 
time elapsed between project preparation and its 
acceptance for financing by external sources can 
be not only lengthy but also unpredictable, for 


reasons endogenous as well as exogenous to the 
recipient country. So is the lag between the ap- 
proval of a loan and its disbursement. To illus- 
trate the latter lag, and its variability, Table 2 
shows average disbursement profiles of a large 
(112) sample of project loans made to Brazil, 
mostly during the 1960’s. The loans are subdi- 
vided according to their sectoral destination. Be- 
sides the average rate of disbursement, expressed 
as cumulated percentages of the loan principal, its 
standard deviation is also given. 

On the average, only half of the loans were 
disbursed about two and a half years after the 
signing of the loan agreement. Substantial varia- 
bility in the disbursement rate may be noted 
among different categories, reflecting differences 
in gestation periods of projects (electricity versus 
others), as well as differences in institutional ar- 
rangements (many loans to industry were of the 
two-step variety, resembling program loans in the 


TABLE 2 


AVERAGE DISBURSEMENT Prorries OF PROJECT LOANS TO BRAZIL 
(As Cumulated Percentages of Loan Principals) 


Disbursements by December 31 of: 
Year of signature of loan agreement...... 


First full calendar year after agreement.... 
Second full calendar year after agreement. . 
Third full calendar year after agreement.. 
Fourth full calendar year after agreement. . 


Fifth full calendar year after agreement... 





Sources AND Mrtuon: Total sample includes 112 project loans; 9 in Agriculture, 29 in Industry and Mining, 37 
in Electricity, 17 in Water, Sewerage and Health, 13 in Transportation, and 7 in others (not shown separately). 
Loans include those made by the Inter-American Development Bank (ADB), the International Bank for Recon- 
struction and Development (IBRD) and the U.S. Agency for International Development (AID). For the IADB, 
the calculation includes loans made from Ordinary Resources, Special Operations and Social Trust Fund from 1961 
through 1968. Basic data obtained from the Annual Reports of that institution (Statements of Approved Loans). 
IBRD loans include those made during 1958 and 1959, plus those granted from 1965 through 1968. Basic IBRD 
data obtained from its Monthly Statement of Loans, December issues, mimeographed, Calculations for ALD include 
only project loans made from 1962 through 1968; basic data obtained from AID, Office of the Controller, Status of 
Loan Agreements, December issues. Because many loans have been effective less than six years, the sample on which 
the averages and standard deviations (in parentheses) is computed becomes progressively smaller as one goes down 
a given column. Celeris paribus, the slower the disbursement rate, the lower the grant element of a given loan. 
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speed of their first-step disbursements). High 
standard deviations also indicate great variability 
in disbursement rates within each category. 

One lesson which planners (both in recipient 
and donor countries and institutions) may derive 
from these considerations is the importance, if 
project borrowing becomes an important source 
of external finance, of building up and maintain- 
ing a large pipeline of projects in different de- 
grees of preparation and execution. Just taking 
into account the lag between the granting and dis- 
bursement of loans, and assuming that it takes on 
the average five years to disburse a loan after its 
approval, the steady-state pipeline will be about 
2.5L, where L is the desired annual inflow of ex- 
ternal funds in the form of project loans. For 
most Latin American countries, the building up 
of such pipeline took place during the early 
. 1960’s, It is, therefore, a misguided criticism of 
aid to the region to point to a growing volume of 
authorized but undisbursed funds, or a growing 
pipeline, as evidence of low absorptive capacity. 
This, of course, does not mean that disbursement 
rates could not be speeded up in many cases by 
administrative improvements; the point is that 
even with those improvements disbursement lags 
. will remain, requiring large pipelines as normal 
elements in the machinery for resource transfers. 
And when project aid starts from low levels, the 
pipeline build-up will be the first symptom of ex- 
panded aid intentions.® 

The centralized preparation and/or selection of 
projects which can be externally financed is an 
expensive process and a large and diversified pipe- 
line will be necessary to insure a fairly steady in- 
flow of foreign resources coming in under project 
loans. Program loans, typically disbursed in 

*The Inter-American Development Bank, which 


started lending during 1961, presents an example of 
a pipeline build-up from zero, as shown in the fol- 
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one or two years, have been used by AID in 
Latin America in part to correct those weaknesses 
of project lending. However, AID program loans 
have been given for one year at a time, and their 
main emphasis has been to support one-year fiscal 
and monetary policy packages rather than long- 
term development plans. 

The fact remains that available aid sources do 
not provide Latin American planning with more 
than either short-run global support or medium- 
run support for a few subsectors. Looking at re- 
cent years, it is even questionable whether aid 
flows helped to make Latin American exchange 
receipts more stable. Simple measures indicate 
that Latin American export earnings during that 
period show greater stability by themselves than 
the sum of exports plus major gross aid inflows.® 


lowing figures: 









Loans 
Approved 
Each Year 


00 i o e oo AT O 


Basic data obtained as in Table 2. Because of ad- 
justments and cancellations, the accumulated differ- 
ence between the first and second columns is not 
identical to pipeline figures given in the IADB an- 
nual reports. 

t Consider the following year-to-year percentage 
changes: 


All Latin America Brazil 
Merchandise Merchandise 
Merchandise Exports plus Merchandise Exports plus 
Exports Gross Official Exports Gross Official 
Disbursements Disbursements 
1962....... 6.5 0.8 — 13.5 —22.1 
1963 ick oka 6.5 9.7 15.8 20.6 
1964....... 7.4 4.5 1.7 —6.0 
1965......, 5.0 5.4 11.5 18.1 
il 1966....... 6.4 7.1 9.2 8.6 
i E eT T 0 —0.9 —5.0 —7.2 
i | 1968....... 4.6 6.4 — — 
| 
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There is no shortage of proposals to strengthen 
the contribution of foreign aid to national plan- 
ning efforts. Many Latin American countries, 
however, could also take better advantage of ex- 
ternal resources by improving their financial plan- 
ning and their managing of the external debt. One 
possibility is to rely to a larger extent on borrow- 
ing from international bond markets, following 
the example of Mexico. While this source of 
finance is likely to be more expensive than AID 
soft-loans, its judicious use by the more advanced 
Latin American countries could contribute to the 
continuity and stability of long-term planning, 
avoiding the frictions which are often generated 
by the aid relationship. Similarly, greater atten- 
tion by national planners to suppliers’ credits 
could pay off, not only in the avoidance of peri- 
odic liquidity crisis and a better allocation of re- 
sources, but also in lower interest rates and softer 
conditions. Competition among industrialized coun- 
tries eager to export goods and capital as well as 
the remarkable expansion of world capital mar- 
kets can benefit the careful and organized shopper. 
Large semi-industrialized Latin American coun- 
tries could do this shopping on their own; smaller 
ones may want to do it via regional or subre- 
gional financial institutions. Such regional or sub- 
regional groupings, organized to improve Latin 
American bargaining on trade and financial mat- 
ters, will have a healthier footing than many ex- 
isting inter-American institutions, where the U.S. 
presence generates a specious Pan-Americanism.” 


Concluding Remarks 


Both planning and aid are relatively new phe- 
nomena for Latin America. Difficulties and false 
starts could have been expected in the early ex- 


Data on gross official disbursements to al! Latin 
America include all U.S. aid, plus that of the World 
Bank group, the IADB and the International Mone- 
tary Fund; obtained from Inter-American Commit- 
tee for the Alliance for Progress, El Financiamiento 
Esterno para el Desarrollo de la América Latina, 
Document OEFA/Ser.H/%.14/Cies/1382 (Washington 
D.C., May, 1969), mimeographed, p. I-24. Brazilian 
data obtained from Document (of the same orga- 
nization) OEA/Ser.H/XIV/CIAP/298 (Washington 
D.C., Oct, 1968), p. 198. Part of the instability in 
aid flows, of course, reflects political as well as eco- 
nomic instability within Latin American countries. 

"For several countries, foreign debt rescheduling 
and consolidation may be a necessary first step be- 
fore greater access to world capital markets can be 
achieved. It may be noted that while the worldwide 
inflation of World War II and its aftermath cut the 
real value of Latin America’s foreign exchange re- 
serves (large at that. time), that of the late 1960's 
has cut the real burden of Latin America’s large 
foreign debt. 


perimental stages. If these early difficulties are to 
be overcome, planners must establish a proper bal- 
ance between direct controls, general policies, 
and market forces in guiding resource allocation. 
The policy instruments are, in most cases, at 
hand, The need to use them, if nothing else to 
correct distortions introduced by misguided previ- 
ous public policies, is clear in second-best Latin 
American economies, 

The point can be generalized to other fields 
and, indeed, to other developing countries. The 
Bhagwati? conclusions that “the fundamental the- 
sis... is thus not that India does not need plan- 
ning but that Indian planning is not as conscious 
of choices, alternatives, returns and costs as is 
necessary for efficient planning” and the desirabil- 
ity of “a form of planning where key, efficient 
decisions are taken in selected areas and the rest 
is left largely to the market” can be equally well 
applied to Latin America, Latin American plan- 
ners would do well to note the Indian experience, 
where sophisticated planning tools have been in 
use for nearly two decades and where it cannot 
be said that planning lacked political support. 
There are so many areas where better planning is 
an obvious necessity in Latin America (education, 
improving the domestic capital market, public 
works, public enterprises, etc.) that it is a great 
waste to attempt detailed regulation of such mat- 
ters as import demand, where market forces cou- 
pled with general public policies could save a 
good deal of planners’ time as well as improve 
general economic efficiency. Note that these con- 
siderations apply regardless of the social system 
one considers ideal for Latin America; justice is 
not done to socialism by arguing that overvalued 
exchange rates and ad hoc protectionism are its 
harbingers. The resurgence of extreme forms of 
neoliberalism in Latin America has in fact capi- 
talized on the errors of misguided statism and on 
the bankruptcy of its intellectual rationalizations. 
It is somewhat ironic, incidentally, that the Latin 
American country whose overall development 
strategy at the moment is most in accord with 
the classic principle of comparative advantage 
and which relies most heavily, in per capita 
terms, on net foreign finance, is socialist Cuba, a 
country which before 1959 saw its export market 
limited by the protective schemes of industrial- 
ized countries. 

Skepticism was expressed earlier in this paper 
regarding administrative reorganizations as the 
way out of “the crisis in planning.” Nevertheless, 
once a clear conception of the role of planning in 


t See the book review by Jagdish N. Bhagwati ap- 


‘pearing in Econ. J., Sept., 1969, pp. 636-37. 
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mixed societies is established, certain administra- 
tive changes could be found to be desirable. Pub- 
lic policies affecting foreign trade, for example, 
-are taken in Latin America by several ministries 
‘ and public institutions, often having little to do 
with one another. Even balance-of-payments sta- 
tistics are sometimes estimated independently 
(yielding different results) by planning commis- 
sions, central banks, and the other ad hoc public 
bodies, Given the importance of the foreign ex- 
change bottleneck, elementary good government 
requires a closer coordination among all of these 
institutions. In some cases, new EXIMBANK- 
' type bodies could provide the platform for more 
integrated and aggressive foreign trade and 


finance policies. Planning offices, in turn, could 
continue making balance-of-payments forecasts, 
but forecasts which are explicitly conditional on 
specific public policies. The quantification of the 
implications of different policies would then be- 
come the major contribution of these offices to 
rational policy making. 

All of this assumes a strong public sector, rela- 
tively free from narrow special-interest pressures 
arising either nationally or from abroad, and in- 
terested in long-run development for the benefit 
of the whole society. This assumption is not valid 
for all Latin American countries, but several are 
close enough to satisfying it, so as to make previ- 
ous remarks, one hopes, relevant. 


FROM CAUSATION TO DECISION: PLANNING AS POLITICS 


. By STEPHEN S. COHEN 
Unsversity of California, Berkeley 


This paper analyzes the workings and poten- 
tials of French planning as a prototype model of 
modern capitalist planning. Its principal concern 
is methodological. How can we analyze, catego- 
rize, compare, and criticize planning processes? 

The French planning process is not a stream- 
lined design of smoothly fitting parts. Its formal 
structure tells little about its functional structure. 
Its explicit targets do not define its operational 
role. The plan is a collection ‘of activities which 
have never been integrated into a single, coherent 
process. That is perhaps why there has been so 
much confusion about the way it operates; it op- 
erates in several ways at once. 

The French plan has two principal components. 
Each is a complex system possessing a powerful 
logic of its own. Each is based on a different 
planning model and each model] implies a radi- 
cally different conception of the political function 
of planning. Each pulls the plan in a different di- 
rection. 

The first component is a complex institution of 
daily, pragmatic state intervention in the activi- 
ties of the major industries. The second is a for- 
mally coherent set of output targets—the general 
resource allocation plan. 


I 


The first component of the planning process 
(direct intervention) operates within what Fran- 
çois Bloch-Lainé, France’s foremost modern civil 
servant, calls the économie concertée: a close 
partnership between big business and the state to 
manage the rapid, but orderly, modernization and 
expansion of the industrial core of the economy. 
It is effective. The économie concertée (and 
that portion of the plan it subsumes) has been an 
important force in stimulating and steering the 
postwar development of the French economy. It 
works primarily through long-term actions on the 
supply side, where it seeks to change the directing 
attitudes and methods, as well as the structures 
and outputs of the principal industries, 

The workings of the économte concertée are 
most visible in the modernization commissions’ of 
the plan, where businessmen, bankers, civil ser- 
vants, planners, and “experts” assemble to pre- 
pare investment and restructuring programs 
for the industry. The initial appearance is one of 
quiet conflict. The civil servants have both objec- 
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tives and power. The objectives are concrete: in- 
vestment programs, output targets, and, often, 
specific reforms such as a radical restructuring of 
the industry or a major export drive. Their pow- 
ers match their objectives. They are discrimina- 
tory stimulants—selective subsidies to make a 
project desired by the state profitable to the firm. 
The businessmen expect to negotiate with the 
planners and civil servants; they do not expect to 
take orders, First, the giant firms and powerful 
trade associations that participate in the planning 
have their own direct influence at all Jevels of the 
state and these represent, in the rare case of a 
serious direct conflict, a powerful counterforce to 
the intervening civil servants and planners. Sec- 
ond, the fact that some 25 percent of the relevant 
group of civil servants will, before too long in 
their careers, switch into more lucrative imploy- 
ment with those same firms does a lot to obviate 
conflict, But business’ most important bargaining 
card is the very nature of the planning activity. 
It is essentially a promotional program; negative 
control is weak. The planners and civil servants 
have the power to prod business to undertake 
projects. They do not have the same kind of dis- 
cretionary power to impede a firm’s expansion. 
Incentives are one-way affairs in dealings with 
large firms. Only with small firms can the with- 
holding of subsidies act as a strong negative con- 
trol. Furthermore, because big firms are the most 
actively involved, and big firms almost always 
have one or two projects on the drawing boards 
that fit well with the objectives of the plan, most 
of the conflict reduces to shadow boxing about 
the forms and extent of the incentives. These, in 
the process, lose much of their promotional char- 
acter and become simply rewards for good behav- 
10r. 

The conflict model misleads fundamentally. 
The essential modus operandi as well as the goal 
of the system is precisely the substitution of 
cooperation for conflict and competition. The 
économie concertée acts through and aims at 
cooperation instead of conflict between big busi- 
ness and the state—cooperation instead of com- 
petition among the firms in an industry and coop- 
eration and coherence instead of confusion and 
uncertainty among interdependent industries. The 
French system of planning in which civil servants 
and the managers of an industry prepare detailed 
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programs for the expansion and modernization of 
that industry implies the further step of planning 
by the industry for the partition of that growth 
and development among its constituent firms. In 
brief, the component of the planning process cir- 
cumscribed by the économie concertée.is a sys- 
tem of cartels. But they are cartels with a differ- 
ence. The goals are expansionist and modernizing, 
not restrictive and protectionist. And the state is 
an active, initiating partner, not a distant police- 
man. Its role is to create the structures of cooper- 
ation and through them to guide the economy to- 
' wards expansion and modernization. 

Cooperation is possible because it is based on 
substance—on a fundamental harmony of interest 
' between big business and the state. Economic 

growth and modernization are the civil servants’ 

highest priorities, and they are easily reconciled 
with the goals of the major corporations. The civ- 
il servants have no objections whatever to high 
| profits, provided that they are part of a process of 
high investment for expanding production and in- 
creasing productivity. Developing the complex 
patterns of partnership took ingenuity, effort, and 
time, but it did not represent a radical departure 

_ from French tradition. There was never much en- 
thusiasm for the practice or even the rhetoric of 
competition among French businessmen and only 
disdain for the noninterventionist role of the lais- 
sez faire state among the civil servants. The state 
had always “intervened” in the economy, and 
firms had always cooperated in ententes and car- 
. tels. The important and innovative development 
was the conversion of the protective cartel sys- 
tem into a modernizing, expansionist cartel sys- 
tem. A broad complex of historical forces—too 
broad and complex even to sketch in this brief 
note—was responsible for the development of the 
économie concertée mentality of cooperative 
' modernization among businessmen and civil ser- 
vants which, in the judgment of this writer, has 
been the single most important factor in the 
long-term success of the postwar French econ- 
omy. 

Participation in the économie concertée is as 
narrow as the goals. Because its efforts are di- 
rected at strengthening the industrial core of 
large firms, there is no need to obtain the active 
cooperation of a wide range of groups—trade 
unions, consumer groups, small business groups, 
peasant organizations and Parliament remain out- 
side the system. They are not needed, either to 
choose objectives or to carry out programs. As 
the managers of the state and the big corpora- 
tions see it, broad representation would bring in 
peasant and shopkeeper groups nostalgic for an 


irrational past, trade unionists nostalgic for an ir- 
responsible future, and politicians—all too eager 
to serve those groups. It would complicate mat- 
ters, perhaps even destroy the system. As the 
range of concerns broadens to include a new sec- 
tor, the management of its firms—whether they 
be private or public firms—can be brought in. 
And places can be kept at the conference tables 
for the “responsible” trade unionists the planned 
industrial evolution is supposed to produce. When 
they arrive, they can make positive contributions 
to the smooth management of the economy. 

The économie concertée is based on a simple 
political ideology and defines a simple political 
role for planning. The state needs a high perfor- 
mance economy. This has come to mean a funda- 
mental commitment by the state to the expansion 
and modernization of the big business sector. Big 
business needs the active cooperation of the state. 
It needs the state to maintain a high level of 
effective demand and to socialize many of its 
costs; e.g., the training of high-skilled manpower. 
It also needs the aid of the state in the manage- 
ment of its own affairs. The overarching organiza- 
tion provided by the state helps the industry to 
regulate competitive forces. The state also pro- 
vides investment financing, technical assistance, 
and marketing information which individual firms 
cannot provide for themselves. In brief, big busi- 
ness finds that it needs the cooperative economy, 
and it needs the state to organize that coopera- 
tion. Most modern capitalist nations are develop- 
ing some variant of the state-big business partner- 
ship model, but nowhere with such clarity and en- 
thusiasm as France. The clarity is a noble French 
tradition; it needs no explanation. The enthu- 
siasm is easy to understand. 

From the perspective of big business, the éco- 
nomie concertée is the most satisfactory reconcili- 
ation of its potentially conflicting wants. It wants 
the active involvement of the state in the man- 
agement of the economy, but it fears opening 
economic decision making to popular participa- 
tion. Hence, the économie concertée, which 
makes planning into a device for providing big 
business with the active participation and support 
of the state while keeping broad participation po- 
litics away. 

Under the slogan of keeping politics out of 
planning, the économie concertée component of 
the planning process, confines the plan to the spe- 
cial politics of economic administration by the 
managers of big business and an elite corps of 
civil servants. Within that role, the plan is 
effective. But the range of its effectiveness is lim- 
ited to those areas of economic decision making 
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that can be incorporated into that special political 
subsystem—essentially to the long-term modern- 
ization of the supply side. Important areas of 
economic policy and activity, however, lie outside 
the boundaries of the role for planning estab- 
lished by the politics of the économie concertée. 
Short-term aggregate demand policy is one. The 
exercise of countercyclical policy is the focal 
point of a very different politics of broad partici- 
pation and conflicting interests. The incongruence 
of the two political processes is the principal ree- 
son for the complete failure to coordinate short- 
term demand policy with the longer-term supply 
side programs.? 

Until recently, the plan has preferred to 
sacrifice major influence on short-term demand 
policy—and avoid the profound political changes 
in the planning process that such an influence 
would necessitate. It remained within the rather 
comfortable confines of the économie concertée, 
seeing its essential task as the promotion of long- 
term, supply side modernization. But a new set of 
forces is pushing the plan beyond the boundaries 
of the économie concertée. The most important 
force is simply the dynamic of its own success in 
helping to create the structures and attitudes for 
self-sustaining modernization within the big busi- 
ness core of the economy. The central economic 
problem is no longer one of developing and mod- 
ernizing supply side productive capacity. Instead, 
it is becoming one of how to handle the growing 
interdependence and complexity of the newly 
modernized economy. As the institutional struc- 
tures of the economy change and become more 
integrated decisions affect more and more people, 
institutions and groups, and more and more 
groups, institutions and people seek to affect each 
decision. As conflicts broaden and can no longer 
be contained within traditional institutions, new, 
more centralized institutions are forced into be- 
ing. This is clearly seen in conflicts over income 
distribution which are increasingly settled 
through centralized political bargaining instead of 
through decentralized markets. The government is 
increasingly called upon to balance distributive 
claims of different groups, and finds itself devel- 
oping an incomes policy. The need for incomes 
policy is further intensified by the opening of the 
French economy into the Common Market. This 
combination of pressures is pushing the plan into 
a direct concern with price planning and incomes 
policy. To accommodate these new kinds of prob- 


1Many of the arguments and themes sketched in 
this paper are properly developed in my Modern 
Capitalist Planning: The French Model (Harvard 
Univ. Press, 1969). 


lems, the plan will have to change fundamentally. 
The plan has been functioning in a political role, 
according to a logic defined by the political sys- 
tem we have called the économie concertée. Its 
activities can only be understood in terms of the 
politics of the économie concertée. But the pol- 
itics of the économie concertée cannot accom- 
modate the new range of concerns and the new 
kinds of problems that the plan is being forced to 
confront. The plan is being forced beyond the 
limits of the économie concertée toward a new 
political role. That new role is implicit in the sec- 
ond but noneffective component of the pian: the 
general resource allocation plan. The substantive 
political content of that role is the principal rea- 
son the general resource allocation component has 
remained ineffective. 


i] 


The second component of the planning process 
is the general resource allocation plan. Its techni- 
cal basis is familiar to economists: an input-out- 
put table; a set of input coefficients; a set of esti- 
mates for final demand; and a set of primary 
supply constraints. The problems associated with 
this approach to planning—accuracy of input 
coefficients under conditions of changing prices 
and technologies; appropriateness of levels of ag- 
gregation; reliability of demand estimates, etc.— 
are also well known. Its political logic, however, 
and its implicit political role have been less tho- 
roughly discussed. That is our purpose here. For 
implicit in the basic characteristics of general re- 
source allocation planning is a role for planning 
that contains a potential for important innovation 
in the political process, 

The general resource allocation plan pushes 
planning towards the center of broad participa- 
tion, competing-interest politics, towards precisely 
those forces that the économie concertée avoids. 
The thrust is generated by the basic characteris- 
tics of the formal] information system that consti- 
tutes the “technical” basis of a general resource 
allocation plan: consistency and comprehensive- 
ness. 

Consistency is primary. Its technical meaning 
is simple. When each target is a function of all 
other targets, each target makes sense only in 
terms of the planned pattern. It follows that the 
rationality of the particular quantitative value at- 
tached to each target rests on the assumption that 
the entire pattern of planned targets will be real- 
ized without major distortion. The political mean- 
ing of consistency is quite as simple: in both its 
preparation and its implementation, the plan is a 
package deal. 
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It is a very big package. The planned pattern 
must be comprehensive as well as consistent. All 
economic activities must be accounted for so that 
the partial equilibria represented by each of the 
targets add up to the aggregate balances for man- 
power, foreign exchange, investment and savings 
that define general equilibrium. This does not, of 
course, mean that the plan must contain explicit, 
numerical targets for each and every identifiable 
economic activity. All it must do is account, di- 
rectly or indirectly, for all activities. Fixing nu- 
merical output targets for such products as sweat- 
ers, sunglasses, or tennis shoes is neither neces- 
sary, desirable, nor possible. Instead, broad prod- 
uct groupings can be established and targets as- 
signed to cover the aggregate impact of those ac- 
tivities. Just how resources are allocated within 
the category is not important—so long as the to- 
tals hold. Similarly, certain questions which stand 
as the logical center of the plan can often be 
treated indirectly. For example, the French plans 
have made no direct statements about income dis- 
tribution. But detailed assumptions about income 
distribution are necessarily incorporated into the 
projected pattern of final demands from which 
the rest of the plan is derived. In brief, compre- 
hensiveness does not mean exhaustive enumera- 
tion; it means all-inclustveness at some level of 
aggregation and some degree of directness. 

Because the plan must incorporate, directly or 
indirectly, targets for all major economic activi- 
ties, it becomes a framework for political deci- 
sions. It cannot simply ignore the impact of mili- 
tary expenditures, or farm policies, or foreign aid, 
or automobile production, or highway construc- 
tion, or tax incidence. But broad participation, 
conflicting interest politics focuses on precisely 
these decisions. And once the planned pattern, in- 
corporating the major decisions on resource allo- 
cation is established, it must be implemented in 
toto. Technically, distortion would destroy the ra- 
tionality of the output targets. Politically, distor- 
tion would mean that the bargaining that went 
into the preparation of the pattern of targets was 
a sham. 

In order for the planned pattern to be realized, 
all the major collective decisions embodied in its 
targets must be carried through. The word “deci- 
sions” is used to distinguish the independent from 
the dependent variables, the initiating from the 
responding forces. Only if the key “decisions” are 
carried through as planned will “market forces” 
steer the rest of the economy to the planned tar- 
gets. The most important of these decisions con- 
cern the public sector. 

The government must commit itself in a de- 


tailed fashion for a long time. During the planned 
period it cannot launch major unplanned military 
projects, or space probes, or welfare programs, or 
tax reforms without destroying the plan’s coher- 
ence.? It must coordinate its use of short-term 
economic controls with the middle-term objec- 
tives of the plan. The committment to planning 
cannot come from the government alone but must 
come from the major social forces. Either the 
various political elements—big business, the trade 
unions, small business, peasants, the military, the 
permanent bureaucracy, etc.—will believe that 
they can gain satisfaction through the plan and 
begin to focus their efforts on the choice and ex- 
ecution of its objectives, or they will refuse the 
politics of planning and continue to concentrate 
their energies on influencing the exercise of short- 
term policies and on initiating pragmatic pro- 
grams. The latter course would result in continu- 
ing the traditional pragmatic-compromise method 
of policy formulation and execution; i.e., politics 
as usual. Whatever decisions had been previously 
written into the plan would not be carried out— 
at least not without the kind of modification that 
would distort the plan. The third alternative— 
plans formulated and efficiently implemented 
without political participation—is, of course, tyr- 
anny. Given the necessarily comprehensive nature 
of the plan, totalitarianism is perhaps a better 
word. In order to be rational and effective, the 
plan has to be comprehensive and consistent in 
both its preparation and implementation. For that 
to happen, the plan must become a principal 
framework for political discussion and the plan- 
ning process must become a principal political 
arena. In brief, in a democratic society, a general 
resource allocation plan can be rational and effec- 
tive only if it is the output of a broadly participa- 
tory political process, 

The basic characteristics of a general resource 
allocation plan push it into the center of broad 
participation, conflicting-interest politics. They 
also indicate the likely effects planning would 
have on politics. 


HI 


The politics of a general resource allocation 
plan are comprehensive, simultaneous and ex- 
plicit. The plan centralizes both political space 
and time. It pulls a vast range of decisions into a 
single framework and insists that they be decided 
simultaneously. The politics of frequent, individ- 
ual, and partial decisions become one of simul- 

7A “revolving” plan model would help to relieve 


some of the pressure, but it would not change the 
fundamental political logic. 
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taneous, interrelated, and long-term decisions. 
The traditional interplay of issues, interests, and 
marginal adjustments must accommodate a new 
politics of social design. For the various political 
groups this means abandoning the traditional po- 
litics of frequent, piecemeal gains and losses for 
that of single, long-term package deals. 

Of the three characteristics of the politics of 
general resource allocation planning—compre- 
hensiveness, simultaneity, and explicitness—ex- 
plicitness is the most important. The fundamental 
output of a plan is explicitness. The plan makes 
explicit the implications of choices among alterna- 
tives: the greater the range of implications antici- 
pated (one can just as easily say planned), the 
more sophisticated the planning. Explicitness is 
what is essential to planning. Efficiency is not; it 
is a use to which the explicitness of planning can 
be put. And it is not the only use. 

The explicitness of a general resource alloca- 
tion plan constitutes a new information system. 
It provides totally new kinds of economic infor- 
mation, which are necessarily distributed differ- 
ently from the way economic information is dis- 
tributed without a plan. It provides—to the pub- 
lic at Jarge—a comprehensive and rather detailed 
picture of the direction of economic development. 

A clear picture of the pattern of future devel- 
opment is simply not available under the present 
system. By providing such a picture the plan 
makes possible political discussion about the 
shape of development. Such a shift in political 
discussion—from disjointed, partial questions and 
projects to alternative social designs—would 
constitute a major innovation (and elevation!) in 
the political process. 

By increasing the amount of knowledge in the 
system, the plan increases potential power in the 
system. The range of potential environmental 
control—and therefore choice—-expands. Shaping 
the future of society passes from a process of 
causation toa process of decision. At present, the 
direction of development is “caused”; it is not 
decided. In a market system the shape of devel- 
opment is caused by complex interactions of 
countless decisions that are all taken without any 
concern as to the shape of the whole: the pattern 
of development is an unintended outcome. Prag- 
matic politics enters the causation process in dis- 
jointed, piecemeal fashion to temper and to steer 
it a bit. But it does not substitute an alternative 
process of deliberate decision for the present pro- 
cess of unplanned causation. General resource al- 
location planning implies such a shift in the allo- 
cation process. 

But the shift in process implies a shift in sub- 


stance. Different methods of formulating and ex- 
pressing objectives generally yield substantively 
different results. As the deliberate decision pro- 
cess of planning overcomes the causation process 
as the principal mechanism for translating social 
wants into effective demands, the range of choice 
changes. Important social objectives such as the 
preservation or transformation of particular so- 
cial structures, which had difficulty finding direct 
expression through the market mechanism, may 
become more immediate and more effective 
forces in allocating resources. The substantive 
content of development will change. There will be 
shifts in the distribution of rewards and major 
changes in the distribution of economic power. 

Because the change in process (from causation 
to decision) implies such major changes in sub- 
stance (in incomes, profits, prestige, freedom,- 
power, etc.), it is not likely to happen without a 
prior, enabling change in substance. A major shift 
in political power is necessary to change the allo- 
cative process. 


IV 


Romantic reactions—whether they call for free 
market and invisible hands, self-sufficient rural 
communes, or Gemstlichkett old neighborhoods— 
Jead to social disasters. France’s économie concer- 
tée is not the only nonexplicit, nondemocratic effort 
at planning. It is merely the most visible—and 
one of the most competent. An informal partner- 
ship between big business and the state dominates 
the central industrial core of most modern capi- 
talist economies—-even this one. Major efforts at 
planning are to be found at all levels—from the 
macro “fine tuning” that is causing so much static 
at the present moment to micro planning by giant 
corporations. These have developed in response to 
the changing institutional structures of the econ- 
omy, the growing recognition of interdependence, 
and, most important, the growing recognition 


= of the ever more exorbitant costs of nonplanning. 


Furthermore, the “problems” that now confront 
the economy-——the acute manpower problem of a 
black subproletariat and a rapidly changing job 
mix, the environmental problem of profuse pollu- 
tion, the problems of conglomerate corporations 
and agglomerate cities, etc.—will all accelerate 
the push toward planning, toward the deliberate 
direction of economic forces. Realistically, the 
economy faces not a question of planning or not 
planning, but rather a question of what kind of 
planning. 

Apolitical planning is a fiction. All planning is 
political. The nature of a particular planning pro- 
cess is inseparable from the substantive outcome of 
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the conflicts it “treats.” It can never be neutral. 
Each planning process defines, explicitly or implic- 
itly, a political role for planning; it makes plan- 
ning part of a particular kind of politics. The “One 
Best Way” approach that dominated city planning 
behind the slogan, “Keep Planning Out of Poli- 
tics,” was political planning. It kept planning out 
of one kind of politics and confined it to another. 
This paper has tried to show that the French 
économie concertée is just as political as the ex- 
plicitly politicized general resource allocation mod- 
el, but that the économie concertée planning model 


belongs to a very different kind of politics and can 
only be understood as part of that special politics 
of narrow-participation economic administration. 
Does conventional economics provide a mode of 
analysis suitable for analyzing, categorizing, com- 
paring, and criticizing planning processes? Can it 
relate planning process to political substance, po- 
litical power to economic techniques? In brief, can 
it speak to the question, What kind of planning? 
In the recent past it has not, and the momentum of 
its present concepts, demarcations and models gives 
evidence that in the near future it will not. 


PLANNING WITHIN THE FIRM 


By Josera L. BOWER 
Harvard University 


It is said of some business schools that they 
are prepared to disqualify a man as potential fac- 
ulty material if he happens to be proficient in 
economics. It may be said of most economics fac- 
ulties that they are prepared to disqualify a man 
as potential faculty material if he happens to 
know very much about the firm. It is a hallowed 
tradition dating back to the religious order in the 
fourteenth century that tried to determine the 
number of teeth in the head of a horse by inter- 
preting the Bible. They disqualified the novitiate 
who brought in a horse for study. While sanc- 
tioned by time, attitudes such as those described 
above make scientific progress difficult in the de- 
velopment and testing of hypotheses about plan- 
ning in the large corporation. The problem is no- 
where more evident than in the Galbraith versus 
Solow debate where two guys told it like they 
thought it was: “If I was a firm, how would I 
planp”’? 

The problem is that a large firm is one of the 
most sophisticated institutions for the conduct of 
organized purposive behavior ever invented. The 
appealing analogies are too simple and too intel- 
lectual. A large corporation is not a mutual fund. 
And plans cannot be evaluated like journal arti- 
cles. In a large corporation, people must be 
moved before dollars can be shifted, and business 
plans and investment projects must be generated 
before capital can be invested in them. 

I want to argue in this paper that “planning” 
is, for practical purposes, a complex process 
which, in addition to intellectual activities of per- 
ception and analysis, involves the social process 
of implementing formulated policies by means of 
organizational structure, systems of measurement 
and allocation, and systems for reward and pun- 
ishment, and, finally, involves a dynamic process 
of revising policy as shifts in organizational re- 
sources and the environment change the context 
of the original planning problem. The outcome of 
what I shall call “the planning process” is the 
choice of major markets and products to serve 
them, and the commitment to allocate resources 
to the implementation of planning choices. 

For purposes of making the argument, it is 


1 Robert Solow, “The New Industrial State”; J. K. 
Galbraith, “A Review of a Review”; and Robert M. 
Solow, “A Rejoinder”; all in The Public Interest, 
Fall, 1967. 
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convenient to use the paradigms of Galbraith and 
his reviewer, Solow, as foils. In an amusing but 
relevant discussion of the New Industria] State in 
the fall, 1967, Public Interest, each is particularly 
eloquent in presenting a view of the planning pro- 
cess in corporations that is inadequate for the pur- 
pose of formulating policy. These errors would be 
unimportant were it not that misunderstanding 
the strengths and weaknesses of the contempo- 
rary American corporation leads economists to 
overestimate the responsiveness of firms to plan- 
ning in the design of policy proposals. 

Galbraith. Let us look first at Galbraith’s pic- 
ture of the American corporation, and then 
turn to Solow’s, in part because their dialogue de- 
veloped in that fashion. Galbraith suggested that: 

As viewed by the industrial firm, planning consists 
in foreseeing the actions required between the initia- 
tion of production and its completion and preparing 
for the accomplishment of these actions. And it con- 
sists also of foreseeing, and having a design for meet- 
ing, any unscheduled development, favorable or oth- 
erwise, that may occur along the way. 


An obvious and critical question that one 
would ask is, “Planning for what? What is the 
firm trying to accomplish?” 

Galbraith argued that the firm and its manag- 
ers, by a process of mutual adaptation and iden- 
tification, develop as a goal the pursuit of 
economic and technological growth. The techno- 
structure pursues its own well-being as a goal: 


The first requisite for survival by the technostruc- 
ture is that it preserve the autonomy on which its de- 
cision-making powers rest. .. . Power passes to the 
technostructure when technology and planning require 
specialized knowledge and group decisions. 


The marketplace does not police the technostruc- 
ture’s choices, says Galbraith, because firms use 
their power to shape the market rather than the 
reverse. By adaptation, the autonomy of the tech- 
nostructure becomes a social goal. 

Solow. Robert Solow has responded to Gal- 
braith’s argument by suggesting that firms pro- 
duce, price and invest “as if” they were profit 
maximizers. More precisely, Solow argues that 
after one acknowledges the size of large corpora- 
tions, the extent to which control is separated 
from ownership, and the fact that management is 
spread over a bureaucratic hierarchy, it remains 
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true that: 


For any given amount of invested capital, a corpo- 
ration will seek the largest possible profits in some 
appropriate long-run sense, and with due allowance 
for cheerfulness. If the return on capital thus 
achieved exceeds the minimum required yield or tar- 
get rate of return, the corporation will- expand by 
adding to its capital, whether from internal or exter- 
nal sources, 


_ The issue, Solow argues, is “whether the art of 
salesmanship has succeeded in freeing the large 
corporation from the need to meet a market test, 
giving it a decisive influence over the revenue ‘it 
receives.” And later, “the real question is whether 
there is some other goal that business pursues 
systematically at the expense of profits.” The evi- 
dence, Solow argues, is that the market is still a 
primary constraint on business behavior, and that 
no other goal is pursued “systematically at the 
expense of profit.” 

‘My argument is that neither Solow nor Gal- 
braith comes very close to describing the behavior 
of real firms. That is why each has so much unex- 
plained behavior to account for. In fact, the re- 
search which they cite is largely aggregate studies 
of investment data, or the results of various other 
large sample survey research. Galbraith’s reliance 
on the writings of Herbert Simon, James March, 
and Richard Cyert does not provide much help 
either, because none of their work is based on 
systematic study of the general management of 
large organizations. 

Solow wins the debate on points because “there 
is,’ as he notes, “a certain amount of positive ev- 
idence that supports the hypothesis of rough 
profit maximization.” But that evidence is really 
at the level of what he describes as a “detectable 
tendency.” In fact, the measures of economic ac- 
tivity that are used as evidence are extraordi- 
narily crude, and Solow joins Galbraith in 
attributing gaps between prediction and observed 
behavior to stupidity—except that Solow prefers 
the word “obtuseness.” 

I must apologize to my audience here because I 
am about to drag in the horse. There really is a 
good deal known about the way in which large 
firms plan, produce, invest, and set prices. A 
number of researchers have studied the planning 
process in firms first hand and reported their 
findings. Rather than break up the text with foot- 
notes, I want to acknowledge that the description 
which follows is based on the work of many. 

A Look Inside the Large Corporation. Let us 
examine what we already know and how it differs 
from Galbraith’s and Solow’s position. The most 
critical aspect of the large corporation is the de- 


gree to which it is specialized, and the extent to 
which those specializations are reflected in sub- 
units of the organization. In order to accomplish 
the many tasks involved in conducting business 
efficiently, the large corporation has organized its 
physical and human resources to provide dedi- 
cated facilities for each of the many kinds of ac- 
tivities in which it is engaged. 

Often the large corporation is organized to pro- 
vide specialists for planning and implementing all 
of the following activities: the capture or pur- 
chase of raw materials at major raw-material 
sites; the management of production facility lo- 
cations (which may have been designed for the 
production of many products); the process for 
producing products (the same product may be 
produced by more than one process and at 
different facilities); the development and man- 
agement of a product line; the analysis of oppor- 
tunity in the industry markets towards which 
products are directed (many products may be pro- 
duced for the same industry); the sale and dis- 
tribution of products to customers (who may buy 
in several industry markets); the sale and distri- 
bution of products by customer location (national 
customers have offices in many parts of the coun- 
try and it may be economic to sell to them on a 
regional basis); the service functions, such as ac- 
counting and law and especially engineering and 
research; the coordination and management of in- 
creasingly aggregate groupings of these special- 
ists. 

It is worth noting that there are now special 
kinds of general managers. Some coordinate spe- 
cialists, Others evaluate first-level generalists, and 
integrate the long-range plans of subunits. Still 
others focus on selecting the middle-level general- 
ists and on modifying the structure within which 
the firm plans and operates. 

In order to provide for the systematic applica- 
tion of specialized capability, a typical corpora- 
tion is organized into a large number of subunits. 
There are sections of plants, research depart- 
ments, sales offices, product managers, and an 
endless number of other kinds of units. Typically 
the corporations will have as many as seven levels 
of management above the operating levels; for 
example, section, department, division, group, 
corporate staff, chief executives, and the board. 
Specialists may report to generalists in the same 
area of specialization at several levels. Thus there 
may be a marketing staff reporting to a depart- 
ment general manager, a different marketing staff 
reporting to a division general manager and still 
another marketing staff reporting to the president 
of the corporation. The explanation in each in- 
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stance is an attempt to exploit specialized skills 
economically. 

It is very important to realize that these orga- 
nizational complexities are not merely administra- 
tive curiosities with passive consequences, They 
are not constraints, but instead, are active ele- 
ments of the planning problem. The point is that 
a basic prerequisite for any kind of systematic 
rational planning is various kinds of quantitative 
information provided as an input, and quantita- 
tive measures of results provided as an output. 
Each of these subunits requires specialized infor- 
mation and specialized measures. If, for example, 
the subunit in question is a profit center of the 
division, responsible for production, engineering, 
sales, and research for a particular group of 
items, it needs data on demand, and costs, as well 
as trends to be expected. Typically, data on sales 
comes from another subunit—often a pooled sales 
force. Sometimes more than one sales force is in- 
volved—the usual case, for example, when there 
are exports. Cost data come from plants which 
may or may not be under direct supervision of 
the profit center. And data on competitors’ costs 
or technology are likely to come from the sales or- 
ganization, or engineering, or research. 

Moreover, data describing inputs to one sub- 
unit often describe outputs of another subunit of 
the same organization. One man’s profit is anoth- 
er’s cost. Transfer prices help to reduce the inter- 
dependency of subunits but they introduce an ele- 
ment of bargaining into the information system. 
Even worse, every time the strategy of the orga- 
nization shifts, the transfer price has to change. 
(What was a by-product may now be a primary 
product, or a free good.) Some managers may 
recognize the problem, but accounting is almost 
always a centralized corporate function, and get- 
ting a transfer price changed takes time. In the 
interim, a profit center manager must explain to 
his superior why the data he is using are inappro- 
priate. 

But far more aggravating to the problem of ac- 
quiring relevant information is the problem of 
time span, the problem of intelligence, and the 
problem of control. 

Time Span. It is now well recognized in the dis- 
cussion of corporate objectives that large firms 
seldom attempt to maximize that index of perfor- 
mance known as annual profit. At the very least, 
they are concerned with the economic prosperity 
of the firm over three to five years. In fact, stu- 
dents of business, including some economists, have 
recognized that true economic success has to be 
measured over long-run periods. The annual ac- 
counting profit looks, more or less, like the ac- 


countants want it to look. In contrast, the results 
of a strategic move, particularly a major invest- 
ment, are not known for years after the so-called 
“decision” has been made. And accountants can do 
very little to distort the extent to which outcome 
has varied from expectation. 

It is well known in business that a good hatchet 
man can cut 10 percent to 20 percent of a given 
year’s production costs out of almost any business. 
What is rare is the man who can cut costs signif- 
cantly without damaging the ability of the business 
to function in succeeding years. “Costs,” after all, 
are often “investments” improperly labeled. But 
the cost—-that critical input to planning—looks 
the same on paper in either case. And generally the 
time span of any of the sources of information 
available to a manager is usually much shorter than 
the time span he would like to take into account 
when planning major economic commitments. 

Not only are reported quantitative data imper- 
fect measures of economic performance, but pre- 
cisely for the same reasons they are imperfect mea- 
sures of a managers performance. If the results of 
a manager’s actions cannot be known for years, the 
annual number is not a true measure of how wella 
man has performed, On the other hand, managers 
are paid, salaries are raised, and promotions made 
on an annual basis—or at best, on the record of 
the annual measures. 

Intelligence. A second problem with data is the 
difficulty firms face in obtaining information de- 
scribing their competitors. If a manager is plan- 
ning to build a new plant to manufacture a prod- 
uct such as ammonia or vinyl chloride, he needs 
to know what capacity competitors will have and 
what their costs will be. The kind of error in a 
cost estimate which is trivial in a statistical cost 
study——-say 10 percent—-can threaten a producer 
of fertilizer or industrial chemicals with disaster. 
One cent per pound on a ten cent per pound item 
may be half the gross margin and all of the 
profit. It has been common in recent years for 
entrants into the fertilizer field to see their plants 
made economically obsolete before they came on 
stream. I am not clear as to how Galbraith would 
regard these competitive failures, Certainly what 
are catastrophies internally are seldom perceived 
externally as failure.? Perhaps the results of busi- 
ness decisions viewed from the outside look more 
convincing because offsetting mistakes, delays, 
corrections, and crash programs even out some of 


* And those catastrophies that do take place are 
more likely to appear in Business Week than in ban- 
ner headlines. A new process to vinyl chloride isn’t 
news, even if it permits Dow to push Union Carbide 
out of the market. 
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the unbalanced effects of imperfect decisions 
made under great uncertainty that radically affect 
the careers of individual managers. 

Within each firm managers do their best to 
protect their personal stakes as they commit their 
‘firms to particular positions. By hedging personal 
bets and avoiding uncertainty where possible, 
they narrow the range of the problem facing 
them to a set of issues that can be resolved with 
the intelligence available. Even so, on a regular 
basis, shifts in market position do take place 
which—while they do not always change the 
ranking in the Fortune 500—often change the ca- 
reers of the men responsible for the specific 
market in question. 

It is acceptable to describe the competition 
among giants as rivalry rather than competition. 
From certain points of view, size makes firms 
seem much less responsive to the market than the 
word competitive implies. But it is wrong to ig- 
nore——as Galbraith does—the internal effects of 
tivalry on planning and on resource allocation. 
Plans are responsive to the stakes of planners, 
not merely the stake of the firm in the market. 

Control. The problems of specialization, of 
coordinating multiple subunits, of the time span 
of measures, and of gathering and using intelli- 
gence all are reflected in the problem of control. 
The same data used for planning are also used for 
determining how well an organization is function- 
ing. Every forecast may have the quality of an 
estimate, a target, or a commitment. A manager 
may want to forecast a cautious view of the fu- 
ture, but choose a posture of unadulterated opti- 
mism instead because he knows that otherwise he 
will lose. 

. In fact, the most ironic aspect of the measure- 
ment and information problem is that feedback 
from the organization is much faster and unam- 
biguous than feedback from the market. The sys- 
tems used to motivate and develop managers 
have short time spans. The systems used to con- 
trol performance have short time spans. The re- 
sult is that the data contributed by managers 
tend to be biased by short-run considerations. 

In summary, the way in which top management 
organizes to shape the stakes of the planners crit- 
ically influences the plans it will have a chance to 
approve. Consider the following example reported 
by the assistant comptroller of a divisionalized 
company with highly centralized financial control: 


‘Our top management likes to make all the major 
decisions. They think they do, but I’ve just seen one 
case where a division beat them. 

I, received for editing a request from the division 
for a large chimney. I couldn’t see what anyone could 


do with just a chimney, so I flew out for a visit. 
They’ve built and equipped a whole plant on plant 
expense orders. The chimney is the only indivisible 
item that exceeded the $50,000 limit we put on the 
expense orders. 

Apparently they learned informally that a new 
plant wouldn’t be favorably received, so they built 
the damn thing. I don’t know exactly what I’m going 
to say.” 


Now the most important point to be learned 
from this story is that things may not always 
happen as “planned.” But once that elemental 
point is grasped it is also apparent that out of 
context, we have no way of really knowing why 
the managers in question violated the spirit of 
the corporate regulations regarding capital bud- 
geting. (In some parts of the world, we could 
conclude that relatives of the key managers in 
question were in the construction business.) The 
proper interpretation depends on the motivation 
of the managers in question. The motivation of 
managers is critical to the problems of planning 
and control, for it determines in large measure 
how managers perceive and respond to opportu- 
nity and uncertainty. 

Galbraith’s notions of motivation in the tech- 
nostructure are not adequate. As I will try to ar- 
gue later, they are descriptive of behavior in the 
least interesting parts of the business sector. Con- 
sider by way of contrast the observations of Za- 
leznik, based on his research with managers: 


Business organizations also serve as the stage upon 
which the conflicts of individuality are played out for 
many people. On the one hand, there seems to be a 
demand for conformity and identification with orga- 
nizations that threatens the very essence of individu- 
ality——-the sense of one’s personal impact on events. 
On the other hand, organizations provide ample room 
for individuals to assert themselves and express their 
unique style of performance. The point is that organi- 
zations do not provide individuality as a gift. It has 
to be gained and even fought for while sustaining 
one’s involvement and responsibility. 

The crux of leadership is the acceptance of respon- 
sibility—the idea of fantasy that one can make a 
difference in the course of events. This sense of per- 
sonal involvement in life is not simply a passive ex- 
perience. It is an impelling urge to make a difference 
and use oneself in effecting outcomes. The insecurity 
of leaders is often related to the possibility that their 
actions in the end may appear trivial. 


In other words, when managers in large corpo- 
rations move toward action they face personal 
and organizational challenges in substantive guise. 


7 Quoted in Bower. 
4A, Zaleznik, Human Dilemmas of Leadership, p. 3. 
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The substance plays a part, but not necessarily a 
central part, in the outcomes of negotiations 
among managers that represent planning and re- 
source allocation choices. 

The implication of these findings is that when a 
large highly specialized bureaucratic hierarchy 
tries to cooperate in adopting an appropriate pos- 
ture for the future, 1t must do so in the context 
of an organization chart, a system of measure- 
ment and information, and a system of manage- 
rial reward and punishment that primarily reflects 
the short-run needs of day-to-day operations. 
This context produces forces that increase the di- 
mensionality of plans and the inputs to plans in 
ways that can be quite harmful for a company. 
Plans are not mere analytic manipulation of eco- 
nomic data, A plan is an argument for something 
a network of managers wants to do because it will 
be in their interest to do so. The job of top man- 
agement is to keep self-interest and corporate in- 
terest aligned. The result is that good top man- 
‘agements spend most of their time modifying the 
context so as to improve it, calibrating the judg- 
ments of the men who man it, and selecting the 
best men to fill key slots in the future. These pro- 
cesses are the heart of top management in large 
firms. They are the processes both Galbraith and 
Solow ignore. And they are critical to how plan- 
ning operates in large companies. Against this 
background, let us see what research has revealed 
about planning. 

The Planning Process. In discussing the plan- 
ning process, the first point to note is that the 
process is not focused at the top or the bottom of 
the hierarchy. The specific content of plans 
emerges from lower level subunits concerned with 
specific markets defined in terms of product and 
consumer. But the overall relationship of the 
company to its environment, including factors as 
the availability and cost of capital, negotiations 
with labor and most units of government, are typ- 
ically the concern of top management. Middle 
levels of management face the difficult task of 
reconciling the multiple product-market plans of 
subunits with each other and with top manage- 
ment plans for the place of the company in the 
global environment. 

A second aspect of planning is that the process 
shaping the content of plans—both the choice of 
objectives and the discrete commitment of re- 
sources—is different from the process that leads 
the plans to be approved. The former process. is 
something like textbook idealizations of planning. 
It is concerned with technical and economic sub- 
stance of a business or an investment. The pro- 
cess of developing the content of plans departs 
from idealization, however, for two reasons. 


First, a subunit manager plans within the scope 
of his job as it has been defined and as he is mea- 
sured. He is usually directly responsible for only 
part of the complex of specialties that constitutes 
a given corporation’s participation in a product- 
market area. For example, a new facility is planned 
by the subunit responsible for productive ca- 
pacity only when information from another sub- 
unit indicatesthat a discrepancy exists, that 
“costs are too high,” or “sales (or forecasts of 
sales) exceed capacity.” If a manager has too 
much to do, if the scope of his job is too great, 
he allocates his time in. response to his crises. 
These may not be the same as the corporation’s. 
If he has a lot to do, he may struggle to make 
this year’s budget because he is measured on it 
and waste $10 million on a poorly studied capital 
project because he is not measured on it. 

A most important implication of this finding is 
the importance it places on feedback from the 
market (Solow not Galbraith!). One of the most 
highly visible phenomenon in a large corporation 
is when a product loses position in the market— 
sales or market share—to competition (rivals if 
you prefer). A subunit manager will always re- 
spond so as to try to avoid so apparent a sign of 
failure. This is one instance in which, with virtu- 
ally any system of measure and reward, manage- 
ment self-interest and corporate interest tend to 
coincide. : 

A second point to note is that unless the scope 
of his job is changed or the measures, a manager 
will not usually change his behavior. If corporate 
policy of any sort—labor, location, tax problems, 
race relations, or finance—is to influence a manag- 
er’s plans, explicit steps have to be taken by cor- 
porate management to modify the measurement 
of the subunit manager’s job to take account of 
the policy. (Clean air is a great corporate objec- 
tive, but meaningless unless plant managers are 
forgiven the higher costs involved.) 

Let us turn now to the process that leads plans 
to be approved. It has been found to bear no re- 
semblance to traditional textbook description. 
The treatment of a plan and the rate of progress 
of a capital project up the hierarchy of manage- 
ment depend entirely upon the way in which the 
different managers at the several levels of the or- 
ganization interpret what the corporation wants 
of them, and how the plan or project is likely to 
reflect upon their performance. 

The comments of a middle-level manager of a 
large corporation responsible for a group of prod- 
ucts with sales of $75 million illuminates the 
way in which this process works: 

What it really comes down to is your batting aver- 
age. Obviously anything cooked up, I have to sell and 
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approve. My contribution is more in the area of de- 
ciding how much confidence we have in things. The 
whale thing—the size, the sales estimate, the return, is 
based on judgment. I can kill or expand a project 
based on my judgment. I decide the degree of opti- 
mism incorporated into the estimates. You know your 
numbers change depending on how you feel. The key 
question is “how much confidence has the manage- 
- ment built up over the years in my judgment?” A 
guy in my position must think this way. He loses his 
usefulness when he loses the confidence of higher ex- 
‘ecutives in the company. Otherwise his ideas won’t be 
accepted when he goes up. 

I can lose that confidence by being too optimistic 
or too pessimistic. I can lose the confidence of the 
‘people above, and I can lose the confidence of the 
people below that they, and the degree of confidence 
elicited from them, are not going to be ill used.’ 


Put more formally, by the way in which the 
careers of general managers are advanced or re- 
tarded, top management makes very clear its atti- 
tude toward the quality of judgment exercised by 
division general management. In turn a general 
manager sponsors a project when he believes it 
demonstrates the right sort of judgment and, 
therefore, will be in his interest to do so. 

Once a project is sponsored, it is almost always 
approved by top management. They are loathe to 
second-guess the judgments of the men selected 
for intermediate-level management precisely on 
the basis of their ability to evaluate the technical- 
economic content of product-market subunit 
plans and projects. That is why batting average is 
so important. It reflects the ability of middle- 
level managers to judge lower-level generalists. It 


is also why trade-offs in the classical sense are so . 


hard to make in corporate terms (explaining, in 
fact, some “nonmaximizing” behavior). Middle- 
level managers do not have a corporate perspec- 
tive, and the corporation has delegated the power 
of choice. 

Notice that this is not exactly what Galbraith 
describes as the vestment of power in the tech- 
nostructure. Substantive competence rests at 
lower levels, but through control over the form of 
the organization and the elements of the reward 
system top management does influence the 
choices of technostructure. The social-psycholo- 
gist Raymond Bauer has termed this process 
“meta-management.” 

Notice, also, that the problems with data and 
measure. discussed above will have a critical 
influence; on the way in which performance is 
defined jand evaluated. While everyone realizes 
that long-run retur is the object, the only credi- 
ble quantitative data is short run, so that ob- 
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served behavior usually consists of various sorts 
of short-run suboptimizations and/or a limited 
number. of major moves justified by judgments of 
long-run strategic consequences, Both kinds of de- 
cisions reflect a detectable tendency to profit 
maximization, if viewed from sufficient distance— 
Solow’s point. But neither result from the tradi- 
tional calculus of economic maximization. 

By emphasizing one or two points from the 
preceding discussion, it is possible to bring this 
stage of a discussion to a close. Note (1) the con- 
tent of plans is shaped by the structural elements 
of the corporation as they apply to product- 
market management; (2) the approval of plans is 
shaped by the same structural elements as they 
apply to intermediate levels of general manage- 
ment; (3) top management of American corpora- 
tions—unlike the President and unlike top man- 
agement of foreign firms—can and does manage the 
rules of the game in order to manage outcomes 
by an indirect process. 

A New Order of Complexity. Before Solow gets 
a chance to say, “I told you so,” let us move on 
and look at the horse more closely. Up to this 
point, the discussion has proceeded as if all large 
companies were alike. In fact, they vary substan- 
tially along lines of geographic diversity (single 
location to multinational), technological complex- 
ity (computers to soap), and product-market va- 
riety. The differences are considerable in all three 
areas, but in this paper it should be sufficient to 
argue the importance for policy of only one ex- 
treme contrast. 

Consider on the one hand a large vertically inte- 
grated manufacturer of a basic commodity such 
as paper. Consider, in contrast, a managed con- 
glomerate such as General Electric. It should be 
distinguished from the financial conglomerates 
which are little more than holding companies. 
Certain key differences in the planning process 
should be apparent on inspection. 

1, For the integrated paper firm selling a single 
group of products to a single major market, prod- 
uct-market is company-environment. Hence top 
management is involved in all phases of the plan- 
ning process. For strategic purposes the firm acts 
as a single profit center, no matter how large it 
may be. Top management initiates the planning 
for new paper machines ($40-$50 million) or for 
acquisition of new forest acreage and they worry 
about the balance between raw material, in- 
termediate, and final conversion divisions. 

2. Because top management of such firms is in- 
volved in the initiation of strategic plans, they 
become deeply committed to them. Perhaps be- 
cause it is hard to measure results of personal de- 
cisions critically, the managements of such firms 
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have often been found reluctant to evaluate ma- 
jor investments or resources commitments against 
opportunities offered by other industries, and 
sometimes unwilling to consider departures from 
traditional approaches to doing business in their 
own industry. 

3. There is a noticeable tendency for individu- 
als to make their entire career in a single basic 
industry. Such men value their product in abso- 
lute rather than economic terms. They like for- 
ests and paper. Output is valued for its own sake, 
not for return on investment. Sometimes the only 
measures of performance available are physical; 
e.g., tons/day. 

4. Because top management’s role in big deci- 
sions is so important, and because of the great 
interdependency among functions and divisions it 
is hard to measure the contribution of subunit 
managers, Rewards tend to be based on technical 
proficiency and seniority rather than economic 
performance. These attributes almost define so- 
cial standing in the corporate community. 

In short, these vertically integrated firms really 
look a lot like Galbraith technostructured corpo- 
rations. Such firms often pursue sales and growth 
in the manner Galbraith attributes to techno- 
structure, but here again Galbraith does not have 
it quite right because it is the involvement of top 
management rather than its passivity that seems 
to account for the observed behavior. ` 

Galbraith discusses diversification as an aspect 
of the industrial state. But product-market 
diversified companies look and behave very dif- 
ferently. 

5. In managed conglomerates, even those not as 
highly diversified as General Electric, plans and 
capital projects are initiated at subunit levels. 
Top management focuses on broad questions 
they perceive to be critical. A problem situation 
such as those posed by the computer business or 
the SST constitutes the only occasion on which 
the top managers will become deeply involved in 
the substance of strategic questions. 

6. In the diversified corporation, the divisions 
are measured more by profit, or return on invest- 
ment. Managerial] rewards are more closely tied 
to quantitative measures of economic perfor- 
mance as opposed to social standing in the society 
of the corporation. In effect, the close relation- 
ship between social and economic systems is 
stripped away leaving a leaner more profit- 
minded, but more impersonal, organization. The 
planning process is specialized by level of hier- 
archy, permitting more formal measurement of 
the process and the men who manage it. 

7. Because return on investment in subunit ac- 


tivities can be calculated, at least approximately, 
diversified firms as a group, try to allocate their 
resources to the most attractive opportunities. As 
noted above, this is not an easy process since it is 
not a direct matter to get the organization to gen- 
erate plans and move people around. Opportuni- 
ties are perceived narrowly and in personal and 
bureaucratic contexts. 

8. Not surprisingly the problems that tax man- 
agements of the two sorts of firms turn out to be 
very different. Because top managements of the 
vertically integrated firms are so deeply involved 
in the planning process they are personally com- 
mitted. The apparent result of this commitment 
is a narrower range of response to changes in the 
environment, 

9. In the diversified firms, when the reward 
system is tied to measures such as return on in- 
vestment, investment behavior is often responsive 
to changing economic circumstances, There are 
two cases to consider. In the loosely run conglom- 
erate, where there are no hard, quantifiable stan- 
dards for reward of managers, then investment 
behavior can be remarkably insensitive to changes 
in the economic situation. Instead, investment is 
largely a matter of momentum. More explicitly, 
size increases the ability to compete for funds 
and spend them. And dollars get allocated to busi- 
ness subunits roughly in proportion to their rela- 
tive size. Because size is a function of previous 
growth, the implication is that divisions of a 
diversified firm grow at the rate of their sectors 
of the economy, plus or minus a variance poten- 
tially attributable to the quality of division man- 
agement. Note that even in this instance where 
rewards are not tied to performance, there ap- 
pears to be an inherent economic efficiency to the 
diversified firm. It will tend to allocate capital to- 
ward faster growing areas of the economy. 

In the case of the tightly run firm, response 
may be much faster. If a top management can 
master the process of meta-management so that 
present performance is rewarded in a way that 
encourages future growth without “numberman- 
ship,” without a commitment, to past glories; and 
without major bets on futures for which talents 
and resources are inadequate when measured 
against the market and competition; if all these 
conditions can be met, then the diversified corpo- 
ration can represent a remarkably efficient instru- 
ment for moving resources toward the more ra- 
pidly growing sectors of the economy. 

The business of making these adjustments 
takes time, but it is to precisely such problem 
that top managements of today’s diversified firms 
devote most of their attention, Their focus is on 
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people, not things or numbers.® Their princi- 
pal tools are indirect; their time horizon is often 
a decade rather than one or two years; but they 
are managing the affairs of their company. 

Contrast this picture with Galbraith’s and the 
problem is clear: 


The goals of the mature corporation will be a re- 
flection of the goals of the members of the techno- 
structure. And the goals of society will tend to be 
those of the corporation. If, as we have seen to be 
the case, the members of the technostructure set high 
store by autonomy, and the assured minimum level of 
earnings by which this is secured, this will be the 
prime objective. 


A main point of this paper is that Galbraith is 
right as long as managements attempt to manage 
in traditional ways. His “mature” corporation is 
in fact a large, traditional, vertically integrated, 
single-product company. Fortunately, I think, for 
our economy, the diversified firm, with the 
strength of its internal competition for resources, 
is increasingly the prevailing form of organiza- 
tion. 

In Conclusion—Some Questions for Policy. It 
is appropriate in closing to note some of the pol- 
icy problems posed by the highly diversified firm. 
First, while when measured over a decade, the 
diversified firm can be highly responsive to 
change, it can also be very hard to influence in 
the short run. The reason is to be found in pre- 
cisely that indirection by which top management 
must proceed that was discussed above. Tradi- 
tional economic policy is usually designed so that 
the economic attractiveness of business plans 
changes in one way or another; e.g., an invest- 
ment credit changes the return on investment. 
The preceding discussion has suggested that a 
numerical analysis of plans is not critical to the 
approval process. The implication of that obser- 
vation is that new policy tools may be needed. If, 
for example, the goal of an anti-inflationary pol- 
icy is a slowing of the rate of private investment, 
some means must be found to induce the corpo- 
rate officers to take pressure for current earnings 
and growth off their divisions. As long as division 
managers will rise and fall on relative profit and 
growth in the short run, they will put great pres- 
sure on their top management to find investment 
capital. The pressure of the inside management 
on top management is then likely to be very 
strong to keep investing, no matter how severe 
outside pressure may become. 

Another critical problem arises in the area of 


6 Solow could now argue that management is the 
scarce resource! And I will agree. 


social policy. Let us take race relations as an ex- 
ample. The problems faced in its substantive detail 
by the operating units of the organization. In the 
diversified firm, these units are removed from the 
corporate top management by geography and by 
the formal organization and measurement systems. 
Unless pressure for earnings and return on invest- 
ment are reduced, it is hard to see how or why di- 
vision managements will pursue imaginative and 
ageressive—and typically costly—programs of ra- 
cial integration. 

An extreme example of the problem is provided 
by the behavior of the General Electric manage- 
ment leading up to the price fixing cases of 1962. 
The corporate management of G.E. required its 
executives to sign the so-called “directive 20.5” 
which explicitly forbade price fixing or any other 
violation of the antitrust laws. But a very se- 
verely managed system of reward and punishment 
that demanded yearly improvements in earnings, 
return, and market share, applied indiscriminately 
to all divisions, yielded a situation which was—at 
the very least—conducive to collusion in the oli- 
gopolistic and mature electric equipment markets. 

Ralph Cordiner claimed that he never knew 
that price fixing was prevalent. No one has seri- 
ously disputed his claim in print. But consider the 
case were G.E. a vertically integrated single-prod- 
uct firm. Presumably instead of the division 
managers of G.E. who appeared in court, we 
would have seen the president. He would have 
played a major role in determining the company’s 
pricing policy. Vertically integrated companies 
are likely to know what their presidents want. 
And logically enough, this seems to be true of 
integrated companies in the positive areas of so- 
cial policy. The best records in the race relations 
area are those of single-product companies whose 
strong top managements are deeply involved in 
the business. 

In short, the same forces in a diversified firm 
that tend to strip away economic fat and social 
tradition from the management of the enterprise 
tend also to strip away noneconomic aspects of 
all issues facing division managements, even those 
that are not remotely economic in character. The 
result is that while the planning process of the 
diversified firm may be highly efficient, there may 
be a tendency for them to be socially irresponsi- 
ble. 

A final problem is posed by the time horizon of 
division managers, and its relation to the kinds of 
investments division managements tend to make. 
One important aspect of innovation is that it 
tends to involve risk. The more inventive the de- 
velopment, usually, the more risk. It has been ar- 
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gued that diversification protects the technostruc~ 
ture against the costs of innovation and hence the 
diversified corporation can afford to be and is 
more innovative. 

But, in fact, as we have seen, the risks to the 
division manager of a major innovation can be 
considerable if he is measured on short-run, year- 
. to-year, earnings performance. The result is a ten- 
dency to avoid big risky bets, and the concomi- 
tant phenomenon that major new developments 
are, with few exceptions, made outside the major 
firms in the industry. Those exceptions tend to be 
single-product companies whose top managements 
are committed to true product leadership: Bell 
Laboratories, IBM, Xerox, and Polaroid. These 
are the top managements that can make major 
strategic moves for their whole company. Instead, 
the diversified companies give us a steady diet of 
small incremental change. 

The conclusion to be drawn, I believe, is that 
planning in the American corporation has devel- 
oped considerably in its sophistication but that it 
remains an enormously complex process subject 
to great uncertainty. The most important devel- 
opment has been the emergence of the highly 
diversified corporation as an agent of economic 
efficiency. On the other hand, the very effec- 
tiveness of the firm as an economic unit raises 
questions as to whether it will behave in a man- 


ner congruent with social objectives. As it be- 


comes more tightly managed in terms of incre- 
mental economics, it also becomes barder to make 
larger, more global commitments that cannot be 


economically justified against short-run measures. 
It is also questionable whether the effectiveness 
of business as an economic institution justifies 
the faith some have placed in its ability to lead a 
social revolution in either the city or the ghetto. 

The problem with this analysis is that it leaves 
us with no clear-cut answers to the policy issues 
of our day. The aerospace companies are commit- 
ted to their technology and product in the same 
way as other single-product firms. But nationaliz- 
ing them does not help at all. Forcing the mili- 
tary-industrial specialists to diversify should in- 
crease their efficiency, but diversified firms to 
date have not proved as responsive to the coun- 
try’s social problems as may be desirable. 

My own guess is that the government must 
take the leadership and break up the tasks of ac- 
complishing a social revolution so that at least 
some of these tasks correspond to activities tradi- 
tionally performed efficiently by private firms re- 
sponding to short-run profit incentives. Carving 
up tasks in a systematic fashion may require a 
bureaucratic revolution, but my second guess is 
that such a revolution is in progress and will be 
peacefully accomplished. | 

But my guesses are beside the point of this pa- 
per, which is that, in order to achieve national or 
policy objectives by influencing the behavior of 
private firms, it is necessary to take into account 
the specifics of how they work. If we do, then we 
can harness the efficient but narrowly responsive 
power of private planning to the emerging agenda 
of public aims. 


DISCUSSION 


JoHN SHEAHAN: Every decade is entitled to at 
least one generous oversimplification. One of the more 
innocent of the 1950’s was the belief that national 
economic plans would somehow generate more 
progressive economies. The 1960’s sufficed, at least 
among development economists, for near-total disillu- 
sion. But Vernon’s strategy for this panel rules out 
despair. He made sure to include someone with close 
knowledge of planning in France, where it has been 
associated with rapid growth and structural change. 
And someone able to make clear that diversified cor- 
porations able to unite local autonomy with planned 
reallocations among many fields are better able to 
cope with their environments and outpace the world 
around them. If planning to guide local units toward 
group goals works within the diversified firm, how can 
it be devoid of interest for a nation? And finally, in 
Carlos Diaz-Alejandro, he included one of those rare 
spirits able to combine intimate knowledge of Latin 
America with optimism about the possibilities of 
progress through improved planning. 

While in Latin America, I was struck with the de- 
gree of interest expressed in French postwar planning. 
Much of the appeal came from a somewhat uncritical 
association of improvement in the French economy 
with the introduction of national planning. But the in- 
terest went well beyond this. It included admiration of 
the highly elaborate analytical apparatus developed in 
the later French plans, complete with ever more mod- 
ern models. And, more importantly, with a belief that 
Trench planning worked through cooperation among 
producers and government officials, eliminating any 
need for the unpleasant prescription of conflicting in- 
terests expressed through competitive markets. 

Cohen’s contrast between the formal planning ap- 
paratus on the one hand and industry-level collabora- 
tion through the économie concertée on the other 
serves effectively to demolish any thought that it was 
the national plan itself that controlled events. He is 
surely correct in this respect. But, with a healthy de- 
termination to show some positive links between ef- 
forts and results, he may have overshot on the virtues 
of industry-level collaboration. In fact, his description 
sounds familiar: it is the “New Competition” of the 
1920’s all over again, with group cooperation replac- 
ing market pressures and a better world ensured by 
the intelligence and unselfish drive of the coordina- 
tors. This is clearly not a fatal prescription when the 
country concerned is blessed with a good number of 
progressive firms generating their own pressures for 
improvement. But it is clearly not a very good pre- 
scription for a closed economy in which both govern- 
ment advisers and their private partners like to make 
sure that enterprise financing is not put under exces- 
sive strains and that nobody really goes under. 

‘Why did it work out reasonably well? Because it 
did not govern events. The companies that wanted to 
grow faster than the group went their own ways and 
sent amiable representatives to nod agreement in 
group discussions. And the industries that worked 
badly were undercut by external competition. When 
planning in consumer durables left the producers of 
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refrigerators with exceedingly high prices, consumers 
simply bought Italian refrigerators. Just as firms 
bought German machinery, and so on. Collaboration 
Sometimes achieved useful changes but the controlling 
force was the fact that the long insulated French 
economy was both opened up to powerful external 
competitors and blessed with an exchange rate that 
made the better firms interested in exporting. Cohen’s 
thesis, at least in this necessarily abbreviated version, 
puts the emphasis in the wrong place. 

Bower's fascinating discussion of the problems of 
control in the diversified corporation is illuminating 
for national planning as well as for understanding of 
our potent but troublesome conglomerates. “The job 
of top management is to keep self-interest and corpo- 
rate interest aligned.” I cannot find an equally terse 
statement of the essential point in his consideration of 
the same problem at the national level, but his per- 
ceptive contrast between the conglomerate’s operating 
efficiency and its lack of responsiveness to social goals 
makes the issues clear. The essential job of national 
economic policy is to align the corporation’s self-in- 
terests with the goals of the society. It is not enough 
to spell out the targets and discuss them with corpo- 
rate executives: policy has no meaning unless those 
taking daily decisions gain from pursuing the goals set 
by the society and lose when they go in the wrong 
directions. This is perhaps the most important criti- 
cism of Latin American plans in the paper by Carlos 
Diaz-Alejandro. How many of those plans in the 
1960’s included any explicit consideration of measures 
to align company profits with national goals? 

Diaz-Alejandro goes in exactly the right direction: 
a search for ways in which planning could be used to 
improve market systems which were not very good in 
the first place. Planning in Latin America has not 
ruined previously efficient economies: it has simply 
been a disappointing irrelevance. The demand for 
more authority to enforce plans is essentially a plea 
to escape to a fantasy world in which it suffices to 
decide what must be done, in which all of Bower’s 
well-defined problems of finding ways to induce peo- 
ple to harness their individual efforts toward consis- 
tent goals can somehow be wished away. 

The potential gains of planning are still there. 
Many of them are on the side discussed so well by 
Diaz-Alejandro: that of improving efficiency. But it 
may be that the greatest contribution in the long run 
will come on the other side: that of more conscious 
integration of social goals with private consumer 
preferences. The economic dominance of the United 
States is compelling testimony to the power of a mar- 
ket system to generate efficiency on the supply side. 
The uses of this strength provide depressing examples 
of the consequences of failure to establish coherent 
goals, Latin American planning has so far done pre- 
cious little good either on supply efficiency or redirec- 
tion of effort in socially valuable directions. It is not 
likely that it will ever do as well as the United States 
market system with respect to supply efficiency. But 
it could, and certainly should, do much better at di- 
recting productive power toward creative ends. 
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Jesse W. Marxuam: The striking commonality of 
the papers before us is the collection of evidence and 
arguments they offer to support the proposition that 
free enterprise economies of widely different types, 
even the individual free enterprises that comprise the 
larger share of these economies, plan; that planning 
in these economies is essentially functional rather than 
ideological; and that in broad purpose and design it 
is more a supplement to the market than a substitute 
for the market. 

To be ‘sure, the origins and components of the 
planning process differ among the national economies 
covered. In the United States, as Professor Eugene V. 
Rostow has painstakingly documented in his Planning 
for Freedom, planning has been largely a matter of 
the expansion and evolution of public law; according 
to Professor Diaz-Alejandro, in Latin America plan- 
ning arises out of the Hispanic-Latin tradition of the 
state’s concern with economic regulation; and in their 
recently published Industrial Planning in France, John 
McArthur and Bruce Scott find fe plan francais to be 
distinctly French. However, in spite of these distinc- 
tive national characteristics, the planning process in 
free enterprise economies, except for such aberrations 
as agriculture, are ostensibly designed to comport with 
Diaz-Alejandro’s prescription for planning the foreign 
sector in Latin America: it should aim at supple- 
menting rather than replacing, or ignoring, the price 
system. Its priority target in Latin America should 
therefore be the maze of ad hoc import restrictions 
and tarifs accumulated over the last thirty years. 

Cohen’s diagnosis of planning in France may not at 
first blush appear to fit neatly into this pattern, but 
on close examination it is not inconsistent with it. As 
Cohen observes, planning in France is exclusively con- 
cerned with the large French corporation. The large 
French corporation operating in the French market 
rarely if ever confronts conditions generally associated 
with a state of effective competition. Hence, in 
France, too, planning begins where effecting regulation 
by market forces ends. 

-My faith in the price system may not be so un- 
shaken, or unshakable, as to qualify me for member- 
ship in the so-called “Chicago School,” but it is at 
least as strong as the average for the Greater Boston 
Area. This statement assumes of course that professor 
Galbraith is included in the average. For this reason I 
find myself in virtually complete agreement with 
most of the diagnosis and broad policy prescription in 
Diaz-Alejandro’s paper. Where the market appears to 
function in the public interest, such as in the competi- 
tive textile industry, it would be a great waste of 
scarce planning resources to insist on planning. Such 
Scarce resources are obviously more urgently needed, 
and hence their marginal product potentially much 
greater, in the areas of education and public enter- 
prises, areas which most societies have subjected to 
the planning process, at least in the negative sense of 
having not entrusted them entirely to regulation by 
market forces. 


1 Planning For Freedom: The Public Lew of 
American Capitalism (Yale Univ. Press, 1959). 


There are awesome obstacles to this rational divi- 
sion of labor between government and the market on 
which Diaz-Alejandro touches, but does not dwell, 
perhaps because of their awesomeness. He rightly ob- 
serves that the maze of ad hoc restrictions, riddled 
with internal conflicts and inconsistencies, grows out 
of uncoordinated powerful bureaucracies responsive to 
even more powerful special interests. The solution, if 
there is one, obviously lies deep in the political pro- 
cess, ultimately deep in the nature of man, but I 
should very much have welcomed a more systematic 
analysis of this issue than either Cohen or Diaz-Ale- 
jandro gave it, It is, after all, the central issue. 

I find the terrain Professor Bower covers in his 
paper more familiar, although given the dissimilarity 
in topics he and Dfaz-Alejandro develop surprisingly 
similar theses. To Diaz-Alejandro the imperfections 
and inadequacies of the market place provide the 
raison détre for economic planning at the national and 
community level; to Bower these same imperfections 
and inadequacies, redefined as the discretionary power 
arising out of the absense of highly competitive mar- 
ket constraints, provide the firm with sufficient scope 
to plan. Hence, in the case of the textile industry the 
state need not plan; in the case of the individual tex- 
tile firm it cannot plan. 

I do not feel particularly moved to assess Bower’s 
treatment of the Galbraith-Solow exchange, the prof- 
its maximizing assumption, or the games managers 
play and the rules by which they play them. I agree 
with his conclusion that Galbraith accords far more 
power to the firm to make its plans, including its 
mistakes, succeed than factual evidence supports, but 
this is simply to reiterate a modest quibble with Gal- 
braith most students of the American economy have 
already voiced. However, I find one of Professor 
Bower’s hypotheses concerning the differences in how 
large vertically integrated single-product market firms 
and large diversified corporations employ the planning 
process extremely fascinating. In contrast with the 
management of large single-product firms, large diver- 
sified firms react to a broad range of environmental 
changes since their multiple-profit center approach en- 
courages them to be alert to investment opportunities 
wherever they may exist. The resulting internal 
competition for resources makes the diversified firm 
an especially appropriate institution for the allocation 
of resources to their most productive uses. But, ac- 
cording to Bower, these forces in the diversified firm 
that make their managers highly efficient tend also to 
make them less socially responsible—they are not sim- 
ply profits maximizers, they are unbridled profits 
maximizers. A corollary to this is that large con- 
glomerates tend to avoid highly risky activities be- 
cause major innovations that go wrong can play 
havoc with a division’s short-run earnings record—the 
scoreboard by which division managers are judged. 

To go back to Bower’s opening statement, I do not 
wish forever to disqualify myself for economics facul- 
ties by displaying even a modicum of knowledge 
about the firm, but students of industrial organization 
will quickly detect Bower’s conglomerate as one bear- 
ing very little resemblence to the conglomerate image 
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emerging from the conventional wisdom. For two dec- 
ades the large conglomerate has been berated as a 
slothful corporate creature insensitive to those com- 
mercial incentives promotive of efficient operations 
and profitability and as owing its survival largely to 
that mystical economic power that the corporate 
fates, assisted by Professor Corwin Edwards,” reserve 
exclusively for conglomerate enterprise. It derives its 
profits from all markets; hence it can pursue non- 
profits objectives in any market. Its one redeeming 
feature may be that, ceteris paribus, it will innovate 
more aggressively because the potential innovations 
that flow from a given research and development out- 
’ lay will have a broader range of applicability within 


the firm; i.e. the risk attached to any given Rand D - 


outlay will be lower. 

Bower has offered us a reverse image of how the 
large diversified firm functions. On the whole it is also 
a much more favorable interpretation of the con- 
_ glomerate firm than it has traditionally received and 

for this reason is obviously not devoid of policy im- 
plications. The attack on conglomerates currently 
being mounted in Washington rests on the untested 
hypothesis that to curb their growth in size and num- 
ber may provide some quantum of social benefits. 
The possible benefits justify the attack since the at- 
tack entails no social costs. Bower has developed the 
reverse image. Hopefully, factual analysis will some- 
' day disclose which is the true picture and which is 
‘the celluloid negative. According to recently released 
' Federal Trade Commission data 181 of the 200 largest 
, manufacturing corporations operate in at least ten 
‘different product markets. These large conglomerates 
account for over one-half of all corporate manufac- 
turing assets and profits and for about two-fifths of 
total value added in manufacturing. The two conflict- 
ing interpretations of how firms accounting for so 
much of our economy actually function is obviously 
not a trivial matter. 

Rospert A. Soto: Economic planning as practiced in 
Latin America, says Dfaz-Alejandro, is a fagade, a 
surface ritual with little if any relation to political 
practice and the flow of events. Hence it wastes the 
most precious of developmental resources: the time 
and energy of the trained, dedicated men with a place 
in the political establishment as planners. 

Agreed. In the planning approach inaugurated at 
Punta del Este we said to our Latin American com- 
peers, “If you want to ring the bell, them press the 
button, because that’s the way it works in our 
house.” Alas, if the electrical circuit between button 
and bell is broken? If the motor that rings the bell 
has never been installed? If there is not even a but- 
ton to push? 

Indeed, if I may anticipate, I am troubled that Diaz- 
Alejandro might also be devising a button pushing 
strategy rather than getting down to the nitty gritty 
of wiring circuits and installing motors. 

‘Alternatively Diaz-Alejandro proposes programs for 
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See his “Conglomerate Bigness as a Source of 
Power,” in Business Concentration and Price Policy 
(Princeton Univ. Press, 1955), pp. 331-59, 
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Latin American planners that would (1) promote ex- 
ports, (2) control imports, (3) achieve regional eco- 
nomic integration, and (4) stabilize and extend invest- 
ment or credit inflows. 

Diaz-Alejandro’s concern is not that these things are 
not done but that they are not being done by planners 
with national goals and policies in mind. Rather they 
are tasks left to old-line bureaucrats in established 
ministries who produce a maze of ad hoc regulations 
in line with precedents and shaped by transitory pres- 
sures and vested interests. Only those who stand for and 
act in the name of a coherent national policy and 
strategy, Dfaz-Alejandro would hold, can possibly 
withstand those pressures and offset the internecine 
struggle of ministries. 

I am less sanguine than Diaz-Alejandro about the 
superior capacity of planners to perform these tasks. 
Planners easily preserve their pure souls, so long as 
they stay in the realm of irrelevance. Things change; 
men change when they are absorbed into the hier- 
archies of power and engage in the cross-currents of 
political choice. 

There is more to it than that. Economic planners 
do what they have been trained to do. They apply 
what they have learned and what they have learned 
may be all that the discipline offers. If now what 
they do is useless, and we would make it useful, then 
we are after something quite different and infinitely 
more difficult than a reshuffling of tasks and a shift 
in personnel, What would be required is that the dis- 
cipline itself be transformed, and perhaps that the so- 
cio-organizational frame in which the individual, qua 
planner or otherwise, operates be transformed also. 

I am troubled by Dfaz-Alejandro’s sectioning off of 
“Planning in the Foreign Sector’—counting “domestic 
policies” simply as a parameter, That may be permis- 
sible where neoclassical theory adequately describes 
the relevant universe, with full employment, techno- 
logical change, and productivity assumed out of sight. 
But not when economic development is at issue. What 
neoclassical theory assumed out of sight becomes then 
the crux of concern and foreign trade policy is sig- 
nificant only in relation to the inner transformation of 
society and reconstruction of the economy. 

Withall, Diaz-~Alejandro has an important message. 
Planning can mean many things. The meaning it 
should properly be given depends on the particulars 
of purpose and circumstance. For Latin American de- 
velopment, Diaz-Alejandro sees the planner neither as 
the lookout peering into the future through swirling 
mists nor as the navigator of the ship, neither as su- 
percoordinator of decisions by public agencies and 
private firms in the French manner, nor as the engi- 
neer and controller of complex operations in the so- 
cialist mode but rather as an integral dedicated elite 
operating within and as part of the political mecha- 
nism for economic maneuver. He admonishes the 
planner to ride herd on the autonomous forces of the 
free market, spurring, offsetting, guiding, supplement- 
ing but always in order to make the most of and 
to get the most from the variety and creativity of 
these forces. In his conception, the goals of the devel- 
opment planner should be specific and limited—step 
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after step in an upward climb. And as each step is 
taken, the context and conditions for planning 
changes, and the planner must change his sights, rede- 
sign his strategies, and remobilize the forces at his 
disposal. 

Diaz-Alejandro speaks to planning in a type of po- 
litical organization and Bower to planning a type of 
corporate organization. Their conceptions are not dis- 
similar. Both see planning’s role in the design and im- 
plementation of sets of strategies in pursuit of chang- 
ing goals. For both the ultimate task of planning is to 
create a framework that can rationalize and exploit 
the self-interested drives of the decentralized operat- 
ing entities: private businesses for the development 
planner; corporate subunits for the corporate planner. 

These are also differences. Dfaz-Alejandro ad- 
dresses those who are designated as “planners” and 
who are officially engaged in “planning” for Latin 
American government. No group or function can be 
so specifically identified in corporate organizations. 
What Bower calls planning encompasses virtually ev- 
erything that goes on in the company and might bet- 
ter be termed action taking, decision making, or sim- 
ply choice within and by the firm. 

Diaz-Alejandro’s approach is normative. He evalu- 
ates the planning activity and urges its transforma- 
tion. Bower’s is analytic. He wants to explain what 
really goes on behind the corporate facade. He juxta- 
poses his conception of corporate choice against that 
of Galbraith and that of Solow and claims that his is 
the more realistic. But what is his conception? That 
is not easy to say. Let me try, however, to restate it. 
Modern corporate organization, he would hold, in- 
cludes the activities and involves the interests of a 
very large number of persons and sheer numbers in- 
troduces qualitative changes into the relationship be- 
tween participants. Problems are thereby created in 
communication within the enterprise and for the for- 
mulation, unification, and execution of policy. Mod- 
ern corporate organization, moreover, is characterized 
by a wide dispersion of powers of decision making, 
of action taking, or of censure and veto. Why so? For 
one thing because the enterprise performs, not a few, 
but a very large number of functions, each of which 
may be carried to a point of great complexity and 
this complexity of functions proliferates specialists 
whose positions are rendered quasi-autonomous by the 
particularity of their competencies. The decentraliza- 
tion of decision making comes about, moreover, be- 
cause competitive necessity requires that operations be 
decentralized and authority delegated in relation to 
the geographic spread of operations or to the diver- 
sity of products and/or sources. The orientations of 
those who participate in control are thus shaped by 
different functional experiences and responsibilities 
and are identified with a self-interest in different as- 
pects of the operation. Hence, decision-making or de- 
cision-influencing groups or individuals will be char- 
acterized by disparities in outlook and goals and a 
complex operation will be required to control the 
complexities of operation. Besides the control of oper- 
ations, corporate authority will be also directed to the 


maintenance and strengthening of organization qua 


organization and the control powers will be used, 
moreover, to strengthen the position of and to benefit 
individuals or groups within the organization. 

It is in relation to this interaction, counteraction, 
and multiple motivation that corporate behavior and 
choice must be understood and gauged. 

If this succeeds in summarizing Bower’s conception 
of the process of corporate choice, then I wholeheart- 
edly agree with it. I should, since I have been quoting 
directly from an article I published a full decade ago.’ 
I do not mean to suggest plagiarization. Quite the 
contrary. It would seem rather that Bower has never 
read or heard about anything that I (and presumably 
others) have written these many years on the subject 
with which his paper deals. He is satisfied to have as- 
similated the views of a few luminaries—which is un- 
fortunate for one who sets up shop as an expert. 

But if Bower’s scholarly spectrum is narrow, he 
ventures to do what scholars have rarely done. Since 
organizational choice is not analogous to personal de- 
cision making and hence cannot be understood by an 
empathetic projection of a rational calculus in the 
neoclassical manner, Bower would turn rather to the 
direct observation of corporate behavior. He would 
be the novitiate who, rather than arguing as to the 
number of teeth in the horse’s head by reference to 
authoritative texts, gets a horse and brings it in to 
show us. 

Or so he claims. But, while I have heard him 
counting the molars, I have yet to see the horse. His 
paper is full of strong—-indeed of absolute—state- 
ments about business choice, managerial behavior, 
corporate organization—but I cannot find the creden- 
tials for those statements. Why should I accept them 
as true? They are certainly not logically necessary 
nor observationally self-evident. Nor has the data 
been adduced to “prove? or substantiate them. 
Knowing something of what information is available, 
I doubt very much that it can be. Consider this, for 
example: that ‘major new developments are, with 
few exceptions, made outside the major firms in the 
industry.” What does he consider a “major firm” and 
what “major new developments” in modern industry 
has he in mind? Computers? Transistors and semi- 


_ conductors? Communication satellites? Catalytic engi- 


neering? Synthetic and plastic fibers? Talking pic- 
tures? Television? Color television? What? 

Nor can I accept as self-evident the virtues for 
efficiency and progress that he so casually imputes to 
the “diversified firm.” It is also possible to view the 
modern conglomerate as an organizational monstros- 
ity with less technological rationale, but pasted to- 
gether for the same reason as the public utility, hold- 
ing company empires that collapsed so spectacularly 
in the late 1920's. 

I have been critical, but I would say, nevertheless, 
that these are encouraging papers, controversial and 
challenging by ingenious young men who want to say 
things like they are. I hope these are harbingers of 
things to come. 


I have put together sentences from “Intra-Enter- 
prise Conspiracy and the Theory of the Firm,” J. of 
Bus. (Univ. of Chicago), Apr. 2, 1961, pp. 153-66. 
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THE SINGLE-ENTITY PROPOSAL FOR INTERNATIONAL 
TELECOMMUNICATIONS* 


By Merton J. PECK 
Yale University 


When President Johnson established a Task 
Force on Communications on August 18, 1967, he 
specifically asked the group to ‘Investigate 
whether the present division of ownership in our 
international communication facilities best serves 
our needs.”? The Task Force concluded that the 
present organization should be replaced by a sin- 
gle entity to operate the long-distance portion 
of international telecommunications—a radical 
change from the present pattern.? 

“Single entity” denotes the ownership by a sin- 
gle firm of cable and satellite facilities over which 
overseas telephone and record messages are trans- 
mitted. The Task Force’s proposal would limit 
the single entity to the long-distance transmission 
function and prohibit the single entity from verti- 
cal integration into equipment manufacturing and 
affiliation with domestic carriers. Creating a single 
entity would bring together the overseas trans- 
mission functions of the Communications Satel- 
lite Corporation (Comsat), American Telephone 
and Telegraph (A.T.&T.), and the record carriers 
—Western Union International (W.U.I.), Radio 
Corporation of America (R.C.A.), and Interna- 
tional Telephone and Telegraph (LT.&T.). Com- 
sat is the sole U.S. company participating in the 
ownership of satellites through the mternational 
consortium while A.T.&T. and the record carriers 
jointly own the cables. A.T.&T. alone installs and 
operates most such installations.® 


* The author’s more lengthy discussion of the topic 
is contained in Essays in Honor of Edward Mason, 
to be published by Houghton Mifflin, 1970. The 
author was a member of President Johnson’s Task 
Force on Communications Policy and is much in debt 
for the opportunity to read the staff papers prepared 
for the Task Force, as well as for the comments of 
William Capron, of the Brookings Institution, Leland 
Johnson, of the RAND Corporation, Roger Noll, of 
the California Institute of Technology, and Harvey 
Levin, of Hofstra University. 

1Global Communications System, Message from 
the President of the United States (80th Cong., lat 
sess, Doc. No. 157, Aug. 18, 1967), p. 8. 

2 Final Report: President's Task Force on Com- 
munications Policy (submitted Dec. 7, 1968, released 
May 20,!1969). Henceforth cited as Task Force Re- 
port with page references to the mimeographed ver- 
sion. 

*The present organization of the U.S. interna- 
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The Task Force offers five reasons for recom- 
mending a single entity:4 (1) to promote system 
optimization and enable realization of the avail- 
able economies of scale; (2) to further U.S. for- 
eign policy objectives; (3) to resolve the anoma- 
lies of Comsat’s role and function; (4) to help 
resolve the problems of the international record 
industry; and (5) to improve the prospects of 
effective governmental regulation. 

This paper focuses on the first of these reasons. 
System optimization in telecommunications in- 
volves primarily the question of how to divide in- 
vestment between satellites and cable. Both tech- 
nologies are very capital intensive and fairly 
inflexible. Once the cables or satellites are in 
place, a good many other economic decisions, 
such as the division of output or current level of 
costs, are largely determined. Considered here are 
three questions: what is the economical combina- 
tion of cable and satellite investment; why does 
the present organization of the industry and its 
regulation fall short of this economical combina- 
tion; and in what ways would the single-entity 
proposal be an improvement? 


I. The Economical Combination of Cable and 
Satellite Investment 


International telephone calls and record mes- 
sages travel over domestic telephone or Western 
Union lines to either satellite earth stations or ca- 
ble heads for international transmission. For most 
traffic, cable and satellite transmission are almost 
perfect substitutes. The exceptions will be consid- 
ered subsequently. 

The Task Force requested the National Acad- 
emy of Engineering to examine the relative costs 
of varying mixes of satellites and cable.” The 
Academy’s committee focused on the Atlantic Ba- 


tional communications industry is described in 
greater detail in Task Force Report, Chap. 2, pp. 
3-6, 

*Task Force Report, Chap. 2, pp. 27, 29, 31, 32 
and 38, respectively. 

5 Report on Selected Topics in Telecommunica- 
tions, Committee on Telecommunications National 
Academy of Engineering (Final Report to the De- 
partment of Housing and Urban Development under 
Contract No. H952, Nov., 1968; revised Dec., 1968). 
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TABLE 1 


COSTS FoR VARIOUS INVESTMENT STRATEGIES FOR 
AN ANNUAL GROWTH IN DEMAND OF 10 PERCENT 


1985 
Strategy Traffic ao 
via Satellite ad 
($ millions) 
1. All incremental in- 
vestment in satel- 
TPES oc 5.5 warily Sorat ads 90 
2. Incremental invest- 
ment primarily 
gatellites but with 
some cable......... 127 
3. Incremental invest- 
ment divided be- 
tween satellites and 
(oh) | a ae a 184 





Source: Report on the Selected Topics in Telecom- 
munications, Committee on Telecommunications, Na- 
tional Academy of Engineering (final report to the 
Department of Housing and Urban Development under 
Contract H-952, Nov., 1968, revised, Dec., 1968), p. 
109. Costs are those occurring each year which are 
associated with the planned investment for 1976 to 
1985, These include annual maintenance, capital cost 
amortized in a straight-line fashion over the life of the 
investment, and an interest charge of 6 percent on the 
net investment. 


sin, the area with the largest c volume, and 
on the 1975-85 time period, for investment al- 
ready authorized by the FCC will meet the de- 
mand until 1975. Three strategies to meet a 10 
percent annual growth in demand were consid- 
ered: (1) all incremental investment in satellites; 
(2) a division between cable and satellite, with 
the emphasis on satellite; and (3) a second mixed 
strategy, with the emphasis on cable. As Table 1 
indicates, the pure satellite is by far the cheapest. 
A fourth possibility—to invest only in cable—was 
not considered by the committee because some 
low traffic density locations could only be eco- 
nomically served by satellite. A pure cable strat- 
egy also would be considerably more expensive 
than any other strategy. 

The pure satellite strategy is the cheapest be- 
cause that is the lower cost technology for long 
distances and high-traffic densities. The pure 
strategy is optimal because of the very great 
economies of scale in both cable and satellite. 

In addition, satellites have two qualitative ad- 
vantages. First, their life is around five years a3 
compared to twenty years for the cable, so that 
the rapid technological progress in communica- 


tions can be incorporated more quickly into satel- 
lites. Second, satellites can collect signals over a 
wide area from a number of ground stations and 
so capitalize on their economies of scale. In con- 
trast, cables are inherently point-to-point service, 
requiring extensive feed networks to achieve scale 
economies, 

Cables have two advantages. They do not use 
scarce radio spectrum space; however, the scarc- 
ity cost of the satellite’s use of spectrum can be 
minimized by locating ground stations away from 
metropolitan areas and bringing the signals to cit- 
ies over telephone lines. Cables are also cheaper 
for short distances, though there is uncertainty as 
to the limits of their zone of advantage. Esti- 
mates range from 600 to 1,200 miles, depending 
in part on their traffic density, but, in any case, 
transoceanic traffic travels much longer distances 
than the maximum of this range. 

If the only criterion were cost minimization 
and if the system were built ab initio, then a pure 
satellite system would be optimal. But there are 
some qualifications. 

First, cables and satellites are not perfect sub- 
stitutes for some traffic. Telephone conversations 
via satellite involve a time delay which becomes 
particularly noticeable when transmission is 
routed through two satellites. (A Tokyo-London 
call can pass through both an Atlantic and Pacific 
satellite.) The time delay is also a liability over 
even one satellite for high-speed data transmis- 
sion. These two kinds of traffic require considera- 
bly less capacity than existing cables possess and 
thus create a need for maintaining existing cables 
but not for additional cable investment. 

Second, there is an argument for a mixed ca- 
ble/satellite system as insurance against service 
interruptions. Satellites have proved to be excep- 
tionally reliable—considerably more so than ca- 
ble. The hedge against satellite failure can be pro- 
vided most cheaply by space satellites (both in 
orbit and on the ground) and by space ground 
station capacity.® 

The cables are good insurance against only two 
kinds of situations: atmospheric conditions that 


t As this paper was being prepared, the first in- 
stance of a satellite failure occurred. In June, 1969, 
the Instelstat III Atlantic satellite became unusable 
because of an antenna system failure. Use of two 
inorbit satellites permitted restoring 90 percent of 
the nontelevision circuits. (One was the Early Bird— 
a satellite launched much earlier which was reacti- 
vated.) Television service was restored with greater 
difficulty by rerouting of Atlantic traffic through the 
Pacific satellites. (Wall Street Journal, July 15, 
1969, p. 8.) Note, however, that cable played no role 
in recouping from the satellite failure. 
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blank out satellite transmission for short time pe- 
riods and the jamming of satellite transmission 
by an unfriendly nation. 

The Department of Defense is the-sole cus- 
tomer who values highly protection against these 
two contingencies. The efficient way to provide 
this kind of insurance is to have the Defense De- 
partment subsidize the cable construction it con- 
siders essential rather than, as at present, simply 
to state a critical national security interest in a 
pending cable application to the FCC. DOD now 
pays only a share of the added cost through 
higher rates; most of the cost is borne by other 
users. If all the added cost were borne directly by 
the Department, the cost benefits to national se- 
curity of cables could be evaluated relative to us- 
ing resources to contribute to national security in 
other ways. This would remove the special levy 
on communication users for national security, 


which is comparable to having steel buyers pay — 


for the steel used for national defense. 

Other users also value the insurance against 
even short service interruptions provided by a 
mixed cable satellite system, but the premium 
this group would pay seems nominal. A pure sat- 
; ellite system represents a marked gain in reliabil- 
- ity over the cable system existing prior to 1963. 
' (Cables have been out for as long as two weeks; 
' satellites, with one exception, less than an hour.) 
Again maintaining existing cables provides some 
insurance and, since their investment costs have 
already been incurred, there is little added cost to 
the system from this degree of diversity. 

These considerations suggest that the optimal 
system would be the maintenance of existing ca- 
' bles with incremental investment concentrated in 
' satellites, except where defense needs are over- 
riding. Any added costs associated with new cable 
‘investment due to national security requirements 
should be borne by the Department of Defense. 


Il. Existing Regulatory Policy 

The recent decisions of the FCC indicate their 
actual policy diverges quite sharply from this op- 
timum. The FCC seems embarked on a policy of 
‘parallel expansion of cable and satellite. In 1966 
the Commission authorized both additional cable 
and satellite service to Puerto Rico when either 
facility would have met the projected demand 
through 1973 and when authorizing both facilities 
roughly doubled the cost.” Two years later the 
FCC authorized a fifth transatlantic cable. The 


bo 

‘In the Matter of ITT Cable & Radio, Inc.-Puerio 
Rico et al., 5, FCC, 2nd, 823 (Dec. 7, 1965). 

SIn the Matter of American Telephone and Tele- 
graph et al., FCC 68, 589 (May 23, 1958). 
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emphasis on the parallel expansion of both cable 
and satellite continues despite evidence that satel- 
lites are the lower-cost mode, 

The pressures on the FCC for a policy of par- 
allel expansion are very great. Neither the cable 
owners—A.T.&T, and the record carriers—nor 
Comsat wishes to be denied opportunities for ex- 
pansion in the highly profitable and rapidly grow- 
ing international telecommunications market. In 
addition, the Department of Defense has stated a 
national security interest in cable expansion in 
such instances as the fifth transatlantic cable, 
which will be the first laid to Spain and provides 
an alternative cable route to southern Europe. 
Subject to such pressures, the FCC apparently 
takes advantage of the inelastic demand by adopt- 
ing policies that allow both groups to prosper 
despite the higher costs to consumers. 

The behavior of the firms is also understand- 
able. Comsat’s main business is satellite communi- 
cations and as the low-cost carrier they plan to 
grow with the expanding demand. The behavior 
of A.T.&T. and the record carriers is explainable 
largely by the quirks of regulatory policy. These 
carriers can own directly only cable and can ob- 
tain satellite circuits only by lease from Comsat. 
Present regulatory policy provides a powerful in- 
centive for ownership as opposed to leasing since 
the carriers’ allowed profits are determined by the 
capital investment (“the rate base”). Only owner- 
ship adds to the total profits allowed by regula- 
tion. This condition creates what has come to be 
called the “Averch-Johnson effect”; regulated 
firms tend to expand their investment over and 
above the capital intensity that would be 
achieved by competitive firms using the same 
technology and faced with the same factor prices.® 
Thus, even a weak profit maximizing assumption 
would suggest that, as long as the allowed rate of 
return exceeds the incremental cost of capital, 
carriers will prefer owning cable to leasing satellite 
circuits.1° 


' Harvey Averch and Leland L. Johnson, “Be- 
havior of the Firm under Regulatory Constraint,” 
A.E.R., Dec., 1968, pp. 1052-69. 

® The FCC has attempted to meet the problem of 
the differential effect on the rate base of the car- 
riers in using satellite and cable by granting the 
carriers part ownership of the satellite ground sta- 
tions. In so doing, the FCC said that, without such 
an ownership “they [the carriers] would be faced 
with the prospect of an ever diminishing rate base, 
both in the absolute as well as relative sense, and 
would be driven to seek alternative means, not neces- 
sarily dictated by efficiency but by their need for 
survival.” (Ownership and Operation of Earth Sta- 
tions, 5 FCC, 2nd, 812, Dec. 8, 1966, at p. 815.) Yet 
in the choice between cable and satellite the rate 
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There is an offsetting factor that favors the use 
of satellites by the carriers in the short run. The 
carriers originate (and terminate) all the traffic; 
Comsat does not deal with or charge customers 
directly. If the cost of leasing satellite circuits is 
less than owning cable, the carriers increase their 
total profits at any given rate by using such cir- 
cuits for the overseas leg of the transmission. Yet 
the short-run increase in profits would be offset in 
the long run because regulation would reduce 
rates to reflect a smaller rate base. The short run 
and the long run are separated by the regulatory 
lag, the length of time between the realization of 
excess profit and the ordering of rate reductions. 
Whether this short-run effect dominates the long- 
run effect depends, of course, on their relative 
magnitudes and particularly on the duration of 
regulatory lag. To date, such short-run gains 
have been insufficient to lead the carriers to 
forego cable investment. 


III. The Single Entity and the Economical 
Resolution of the Mix of Cable 
and Satellite Investment 


There are three ways of breaking away from 
the present policy of costly parallel expansion of 
cable and satellites: (1) promoting more competi- 
tion between cable and satellites; (2) substantial 
changes in the present regulatory policies without 
a change in existing ownership structure; and (3) 
the single entity.12 

The competitive alternative is superficially the 
most attractive to economists, Cost estimates of 
engineers are always subject to uncertainty. Com- 
petition presumably lets the market decide the 
question of the optimal mix ‘of cable and satellite 
investment. 

Yet this alternative requires two radical shifts 


base addition from partial ground station ownership 
is considerably less than that in the ownership of 
cable. 

1 There are other considerations in the carriers’ 
preference as between cable and satellite. Relative 
rates may not fully reflect the cost differences in the 
two modes, A.T.&T. and I.T.T. have cable manufac- 
turing affiliates, and the carriers’ control over daily 
operations is greater for cables. In addition, if the 
demand for international communications were suff- 
ciently elastic, the loss in potential cable investments 
could be offset by increased use of domestic long-dis- 
tance feeder lines to handle the increased traffic 
resulting from the use of lower-cost satellite circuits. 

3 The Task Force also considered another option: 
establishing competitive entities with each one own- 
ing both cable and satellites. The substantial econo- 
mies of scale in each mode make this a highly un- 
economical alternative. For the Task Force’s dis- 
cussion of this alternative and the three mentioned 
in the text, see Task Force Report, pp. 21-28. 


in regulatory policy. First, the cable and satellite 
entities would need to be free to compete for the 
trafic of the few large users who could lease ei- 
ther cable or satellite circuits. Present FCC pol- 
icy precludes this possibility, for it limits Comsat 
to leasing circuits only to the present carriers, “a 
carriers’ carrier.”28 Competition simply for the 
carrier's traffic alone—most of which originates 
with A.T.&T.—~is too imperfect to be even mini- 
mally effective. Second, A.T.&T. and the record 
carriers must divest themselves of their cable 
holdings. Otherwise, these firms who originate 
most of the traffic would have an incentive to fa- 
vor the use of cables. 

Yet even with these measures, scale economies 
would still create a duopoly: a cable firm and a 
satellite frm. The two conceivably could engage 
in extremely cutthroat competition, since costs 
would be low relative to average costs. The final 
result might be a single firm, Traditional duopoly 
theory suggests that the more likely outcome 
would be a “live and let live” policy, based on a 
mutual recognition of interdependence. With 
price competition muted, the result would be © 
market sharing and parallel expansion of both ca- 
bles and satellites—a result very similar to the 
present. 

The second alternative—more vigorous regula- 
tion—could well check the expansion of cable 
simply by denying new cable applications. The 
awkward problem of rate setting would remain. 
The optimum mix includes keeping existing cables 
in operation. (Depending on changes in technol- 
ogy, it may also entail the replacement of existing 
capacity.) If rates are set on the basis of the 
lower-cost satellite, the cable may no longer be 
able to cover its fixed costs—including a return 
on investment. If the cables need not be replaced, 
these costs can be regarded as sunk costs, and the 
losses of the cable owners would not jeopardize 
an economical outcome. These losses of the cable 
owners would be regarded as the risks of progress 
which investors must assume. But American regu- 
latory policy exhibits a strong tendency to relieve 
investors in regulated industries of such risk, 
prompted, in part, because returns in regulated 
industries are held down to reflect the Jower risks 
of a monopoly, The most economical strategy for 
achieving an optimal cable-satellite mix may have 


u Authorized Users Memorandum Opinion and 
Statement of Policy, 4 FCC, 2nd, 421 (July 20, 1966); 
Authorised Users, Memorandum Opinion and Order, 
6 FCC, 2nd, 511 (Feb. 1, 1967); ITT World Com- 
munications et al., Memorandum Opinion Order and 
Certificate, 6 FCC, 2nd, 511 (Feb. 1, 1967). 
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to face this tendency directly and devise ways to 
compensate cable investors. (This would also cre- 
ate a setting that would protect the option for 
cable replacement if that is desirable.) 

The third alternative—the single entity—offers 
an opportunity to compensate cable owners by 
buying out the cable investment. The sunk costs 
of the cable would be borne by communications 
users generally and there would be no need to 
gear all international rates to the financial re- 
quirements of the cable system. 

The single entity offers another advantage. As 
noted earlier, most communications users benefit 
at least somewhat from the insurance against ser- 
Vice interruptions provided by maintaining exist- 
ing cables, and, perhaps, depending on the future 
state of satellite reliability, on new cables when 
the existing ones require replacement. The single 
entity can internalize such benefits in the pricing 
and investment in a way that dividing the two 
communications modes into separate firms obvi- 
ously cannot. 

A single entity is not inherently a solution to 
the problem of rate base expansion. The single 
entity could still increase profits through a rate- 
base expansion from parallel cable and satellite 
investment or, indeed, any other form of excess 
capacity. The defect is inherent in the method of 
rate regulation, and the solutions lie in a radically 
different way of regulation or more vigorous reg- 
ulatory control of investment. Still, regulators 
may be more willing to grant a single entity ei- 
ther a cable or satellite authorization than to 
deny either of two applicants its only way of ex- 
pansion. 

The advantages of the single entity are bought 
at the cost of foregoing rivalry between Comsat 
and the carriers for the long-distance interna- 
tional telecommunication function. While this ri- 
valry generates excess capacity and added costs, 
it still appears to have been a significant factor in 
the very rapid technical progress in both cable 
and satellite technology. However, in the case of 
satellites, the rapid progress originated largely 
with the manufacturers of satellite equipment and 
the military and space programs. These sources 
of progress would still remain if the single entity 
could be precluded from vertical integration into 
equipment manufacture. Nevertheless, the possi- 
bility remains that, without competition, a single 
entity may be less vigorous in applying new tech- 
nology. 

The loss of competition could be partially off- 


set by insuring that the single entity would be 
free of ownership and control by the domestic 
carriers. The carriers would no longer be propo- 
nents of cables but rather would have a strong 
interest in lower rates for the international traffic 
they originate. Under the Task Force proposal, 
the single entity would sell only transmission ca- 
pacity, with the retail service function provided 
by A.T.&T., Western Union, and other firms. 
While countervailing power is often considered a 
weak reed in offsetting monopoly, A.T.&T.’s large 
size relative to an international carrier’s may 
make the structure effective. The Task Force 
concluded: “And we suspect that the entity’s 
principal carrier customer—A.T.&T., representing 
most users of international communications— 
would be quite able to ensure adequate perfor- 
mance from it.’44 

Another set of problems, while not arising from 
the single entity per se, are associated with mov- 
ing to the single entity from the present struc- 
ture. The present regulatory problem arises be- 
cause the existing firms are unwilling to relinquish 
a growing, profitable market and are able to pro- 
tect their role in international telecommunica- 
tions. The same reluctance and political pressures 
must be overcome in the creation of the single 
entity. The same pressures would be applied to 
devise some way of sharing the market, with the 
sharing process not necessarily confined to inter- 
national telecommunications. One could visualize 
some particular change in the domestic market— 
for example, the assignment of domestic satellite 
operations to the carriers—being given to com- 
pensate them for the loss of the international 
market and to buy their support for the single 
entity. But such an arrangement could well be too 
costly in terms of the opportunities foregone for 
improvement elsewhere. A single entity for inter- 
national telecommunications is a distinct im- 
provement, but at a stiff enough price it may no 
longer be worthwhile. 

The transitional problem, however, applies 
equally to the other solutions. The basic problem 
facing any proposal for change is that present 
policies and structure are uneconomical for soci- 
ety but profitable for established firms. Yet the 
promise of lower communication costs creates a 
strong case for change, and among the various 
possibilities the single-entity proposal seems by 
far the most promising in reaching an economical 
mix of cable and satellite investment. 


4 Task Force Report, Chap. 2, p. 39. 


TECHNOLOGICAL ADVANCE AND MARKET STRUCTURE IN 
DOMESTIC TELECOMMUNICATIONS* 


By LELAND L. JOHNSON 
RAND Corporation 


Domestic telecommunications supplied by regu- 
lated common carriers encompass a mixture of 
monopolistic and competitive elements, with the 
Bell System playing a dominant role. Consisting 
of the parent company, American Telephone and 
Telegraph, its twenty-two operating companies, 
Bell Laboratories, and Western Electric, the Bell 
System serves about 84 percent of the nation’s 
telephone subscribers. The remaining 16 percent 
are served by a total of about 2,100 independents. 
Each company, whether Bell or independent, en- 
joys the exclusive right to supply public tele- 
phone service within the boundaries of its fran- 
chise and, in cooperation with the rest, provides 
its subscribers full access to Bell’s nationwide 
network of microwave and cable facilities.+ In ad- 
dition to its local and message toll telephone ser- 
vice, Bell handles most of the transmission of tel- 
evision and radio signals from network program 
originating centers to their affiliated outlying 
broadcast stations. In competition with Western 
Union, Bell offers a variety of private-line voice, 
record, facsimile, and data services. Western 
Union, whose annual revenues amount to less 
than 3 percent of Bell’s, holds 2 monopoly of 
public message telegraph service while competing 
with Bell in other areas. Both carriers offer a 
switched teletypewriter exchange service; at this 
writing, negotiations are under way for the ac- 
quisition of Bell’s service (TWX) by Western 
Union. Within these categories interstate services 
are regulated by the Federal Communications 
Commission and intrastate generally by state 
commission.? 

The industry is characterized by rapid techno- 
logical advance interacting with marked changes 
in the level and composition of demand, Recent 


* The author gratefully acknowledges the useful 
comments of IL. M., Chazen, R. E. Park, and L. M. 
Ross on an earlier draft. 

1 Commercial use of microwave radio frequencies 
for communiation was introduced in the early post- 
war period, With radio relay towers spaced to pro- 
vide a series of line-of-sight hops extending over 
hundreds or thousands of miles, microwave systems 
constitute the backbone of today’s domestic long-dis- 
tance network. 

? The most recent extensive analysis of the indus- 
try is contained in the Final Report, President's 
Task Force on Communications Policy, Dec., 1968, 
Chap. 6; henceforth cited as the Task Force Report. 
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years have seen an array of new terminal and 
switching equipment, along with continued devel- 
opment of terrestrial microwave and cable tech- 
nology affording striking reductions in circuit- 
mile cost. Communications satellites potentially 
useful for domestic purposes are now under devel- 
opment. New and rapidly growing requirements 
for telecommunications are stemming especially 
from the burgeoning computer industry. Many 
groups have been clamoring to establish their own 
private communications system as a substitute 
for common carrier offerings. Demands have 
mounted to employ on common carrier networks 
so-called “foreign attachments”’—terminals not 
owned and directly controlled by the carriers. 
The carriers have been beset by criticisms that 
they are unable or unwilling to accommodate ade- 
quately to new needs. Outside firms are proposing 
to compete directly. 

One example of the potential threat to the 
traditional role of the carriers is the case of com- 
munications satellites. To the present day satel- 
lites have been employed only in the international 
field, largely for transoceanic service linking the 
continents. With continuing rapid technological 
advance, however, they hold promise also for do- 
mestic service—especially for distribution of tel- 
evision programming from network centers to 
broadcasting stations scattered about the country 
as a substitute for present-day terrestrial micro- 
wave. According to some studies, the cost of em- 
ploying satellites over at least certain routes 
would fall substantially below Bell’s current rates. 
Some fear that were domestic satellites owned 
and controlled by the established carriers, the 
savings afforded by the new technology would not 
be passed in full measure to the users. To perpet- 
uate the virtual monopoly of television transmis- 
sion would only ensure, according to this view, 
that the primary users of the satellite system 
would continue to pay relatively high rates.3 

As another case in point, the concept of the 
specialized common carrier has gained force, par- 
tially in consequence of the growing needs of the 


*See the reply comments to FCC Docket 16495, 
Dec, 1966, particularly the submission of the Ford 
Foundation, the Communications Satellite Corpora- 
tion (Comsat), and A.T.&T.; also the discussion in 
the Task Force Report, Chap. 5. 
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computer industry. The number of telecommuni- 
cations-based computer systems rose nearly six- 
fold from 1963 to 1966. According to one filing 
before the FCC, nearly 50 percent of all comput- 
ers are expected to employ telecommunications 
links by 1978. Many data users have questioned 
the ability of common carrier facilities, designed 
primarily to handle voice, to meet their future 
needs, According to one, “voice signals are usu- 
ally transmitted in analog form, while the major- 
ity of data applications requires digital signaling. 
Data transmission also requires different band- 
widths, error characteristics and holding times.” 
Responding to these factors, the FCC has 
moved generally in the direction of expanding the 
play of competitive forces. In 1960 it liberalized 
rules enabling users to establish their own micro- 
wave systems as a substitute for leasing private 
lines from the existing carriers; and in 1966 it ap- 
proved measures to permit virtually unlimited shar- 
ing by users of private systems. In 1968 it lib- 
eralized conditions under which users are permitted 
to employ foreign attachments on the public tele- 
phone network. In 1969 it authorized (by 4 to 3 
vote of the Commissioners) operations of a spe- 
~ cialized common carrier, Microwave Communica- 
tions, Inc. (MCI), to compete with Bell and West- 
ern Union in providing private-line service between 
St. Louis and Chicago.” At this writing several 
other prospective specialized carriers have filed for 
service, including one proposing a transcontinental 
system to link thirty-five metropolitan areas. While 
. domestic communications satellites are not yet in 
service, the FCC is seriously considering the extent 
to which their eventual ownership and operation 
should be placed in the hands of major users, or 
in the hands of specialized common carriers, as an 
alternative to the traditional common carrier mold. 
' Most economists would applaud these moves. 
The existence of several firms in particular mark- 
ets provides valuable yardsticks in judging per- 
formance. Competitive firms are more likely to 
experiment with new mixes of pricing and pro- 
ducts in testing out new markets. (In this respect 
it is notable that MCI proposes to offer a lower- 
grade but also lower-priced voice service than 
now offered by Bell.) More generally, under a 
wide range of circumstances, one would expect 


‘A. J. Lipinski, Digests of the Responses to the 
FCC Computer Inquiry, Report No. 7379B-5, Feb., 
1969, Stanford Research Inst., pp. 20, 53 and 57. 
This is one of seven SRI reports dealing with “regu- 
latory and policy problems presented by the inter- 
dependence of computer and communications services 
and: facilities,” FCC Docket 16979. 

if CC 69-870, re Microwave Communications, Inc., 
Er 16509. 
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competitive pressure to contribute to both alloca- 
tive and #-efficiency.® 

At the same time, expansion of competitive 
pressure does pose complications that merit care- 
ful attention. Among them are terms under which 
established carriers should be permitted to com- 
pete with new entrants, effects of “cream skim- 
ming” by new entrants, problems of interconnec- 
tion among competing carriers, and effects on the 
efficient use of radio spectrum. The purpose of 
this paper is to explore briefly these aspects. 


Disparities between Rates and Costs 


The specialized common carrier and the satel- 
lite cases both involve prospective entrants acting 
on the basis of cost comparisons between their 
own facilities and Bell’s rates rather than Bell’s 
incremental costs of supplying similar services. 
Wide variations exist between Bell’s costs and 
rates for various services and routes. The rate for 
a telephone call is invariant with respect to 
whether it is carried over high-cost or low-cost 
facilities, over direct or circuitous routing. The 
rate for carrying a television signal is quoted in 
dollars per mile irrespective of whether the par- 
ticular facilities employed embody the newest or 
the oldest in microwave technology. Moreover, 
common costs among services arise from the fre- 
quently required common inputs of indivisible 
plant and operating expense, with the proportion 
of particular services produced depending on the 
inclusion of other inputs specific to each service. 
For example, a microwave tower can simultane- 
ously handle message toll telephone, private-line, 
and television traffic, depending on the inclusion 
of other inputs specific to each. Common cost 
comprises the difference between total cost and 
the separable or incremental costs identifiable 
with each of the services. The allocation of these 
common costs among services generally reflects to 
some degree their relative price elasticities of de- 
mand. In effect, services protected from direct 
competition bear a larger proportion of common 
costs relative to their output than do the more 
competitive ones. 

The mere fact that a new entrant’s rates for a 
particular route or for a particular service are 
lower than those of the established carrier does 
not indicate that the new entrant’s costs are nec- 
essarily lower than the existing carrier’s long-run 
incremental costs for comparable service. In or- 
der to discourage uneconomic entry, it is essential 
to permit the carriers to respond by adjusting 
their rates toward their own incremental costs. 
Existing rates must not be frozen to provide an 


*See H. Leibenstein, “Allocative Efficiency vs. 
X-Efficiency,” AE.LR., June, 1966, 
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umbrella protecting uneconomic competitive ac- 
tivity. 

In the past, the FCC has accepted grounds of 
“competitive necessity” in approving rate adjust- 
ments. But the notion of competitive rate reduc- 
tions frequently faces resistance, since a larger 
proportion of common costs must then be carried 
by the less competitive services, That is, if a sep- 
arate communications satellite system threatens 
to siphon away television traffic, a rate reduction 
by Bell to meet this competition would result in 
some of the common costs previously carried by 
television being transferred to other services; if 
private-line competition is faced on the St. Louis- 
Chicago route, then the common costs previously 
carried by Bell’s private-line services over this 
route would be transferred to other routes or to 
other services. To many it seems unfair that some 
services protected from competitive entry should 
be forced to serve as residual contributors to 
cover whatever common costs the competitive 
services cannot carry. According to this view, it is 
not enough that the competitive service covers 
full long-run incremental costs. It should also 
cover its “fair” share of common costs—usually 
interpreted as “fully allocated” costs reflecting 
the relative time use of common cost facilities by 
the various services. 

Application of fully allocated cost criteria is in- 
compatible with liberalized freedom of entry: If 
entry is permitted, common costs will necessarily 
be shifted elsewhere—either by competitive pric- 
ing as described above or by umbrella pricing 
that forces a reduction in the output of the carri- 
er’s service exposed to the competitive pressure.” 

At the same time, the danger exists of a carrier 
cutting prices to the point where revenues fall 
even below incremental cost in particular compet- 
itive markets, if it has protected revenues from 
other markets. Ordinarily, we would expect the 
unregulated profit maximizing firm not to price 
below incremental cost (except for short-term 
price cutting to drive out competitors) for to do 
so would reduce total profit. But if the firm is 
subject to a constraint on overall rate of return, 
it may do so even as a long-term proposition.® It 
would appear essential to set a floor to rate re- 
ductions permitted to the carrier such that reve- 


‘Circumstances under which fully allocated cost 
criteria may nevertheless be useful are discussed by 
H. H. Wein, FCC Docket 16258, FCC Staff Exhibit 
No. 50, July, 1968; a critical appraisal of the fully 
allocated cost standard is presented by W. J. Baumol 
in the same docket, Bell Exhibit 26, May, 1966. 

*See the discussion of competitive price behavior 
in H. Averch and L. L. Johnson, “Behavior of the 
Firm Under Regulatory Constraint,” A.#.R., Dec., 
1962, 


nues not fall below long-run incremental cost; oth- 
erwise, the carrier may succeed in driving out or 
discouraging new entrants even if its cost is 
higher for the competitive service. 

Clearly, the task of estimating long-run incre- 
mental costs is beset by many complexities, in- 
cluding the dependence of incremental cost for a 
particular service over a particular route on the 
level and imposition of other services projected 
over this and other routes and the practical 
difficulties of delineating the long run.® One of 
the severest challenges lying before the FCC in 
its movement toward encouraging competitive en- 
try is an expanded staff capability and access to 
data permitting tolerably good estimates of clone: 
run incremental costs, 


The Problem of “Cream Skimming’ 


The objection is commonly made to entry into 
regulated industry that new firms are attracted to 
the more lucrative routes and services, while the 
established carrier, in meeting its “public respon- 
sibilities,” is required to supply a variety of ser- 
vices in many areas that taken by themselves 
would not be profitable. The effect of cream 
skimming is to force a shifting of common costs 
to areas less subject to competition, such as pub- 
lic message toll telephone. For at least two rea- 
sons this argument has carried a good deal of 
weight in FCC deliberations. The first relates to 
distributional effects between large users and 
small users, where freer entry may redound espe- 
cially to the benefit of the former. It was par- 
tially for this reason that one Federal Communi- 
cations Commissioner, dissenting to the recent 
MCI decision, observed that the decision was 
“designed to cost the average American rate 
payer money to the immediate benefit of a few 
with special interests.”2° 

The second relates to the alleged threat of 
cream skimming to the nationwide network. As 
two commissioners have declared in opposition to 
the MCI decision: 


Our existing nationwide common carrier communi- 
cations system depends on a nationwide or state cost 
averaging. No common carrier should be permitted to 
go into business, even on a limited basis, and select 
only the desired high capacity routes. You cannot say 
“let someone else serve these marginal areas.” Rate 
averaging ig an extremely important principle to the 
very existence of a nationwide common carrier sys- 
tem.” 


* Problems of computing incremental costs are dis- 
cussed by Wein, op. cit., pp. 35-50. 

*FCC Docket 16509, op. cit, “Dissenting State- 
ment of Chairman Hyde,” p. 1. 

u Tbid., “Dissenting Statement of Commissioner 
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This line of reasoning embodies a public goods 
component. With rate averaging, a nationwide 
network includes both “lucrative” routes (in 
which the incremental cost of the route is low rel- 
ative to revenue) and “unprofitable” ones (in 
which incremental cost is equal to, or above, total 
revenue). Since users of the lucrative routes bear 
the common costs of the system, and perhaps 
provide a subsidy in addition, the unprofitable 
routes emerge to fill in the nationwide network. 
Because of possible needs in national or regional 
emergencies, so the argument goes, users of the 
lucrative routes benefit from the existence of the 
nationwide network even if they themselves do 
not employ the unprofitable routes. Hence, the 
fact that rates are high relative to costs on the 
lucrative routes merely reflects, in effect, pay- 
ment by these users for the benefits they receive 
from the nationwide system.1* However, since 
each user’s individual contribution to the nation- 
wide network is in any event very small, those on 
lucrative routes would individually be tempted to 
purchase from cream skimmers for the sake of 
cost savings to themselves. Only under a system 
of: collective support involving protection of luc- 
rative markets through barriers to entry, so it is 
said, can the maintenance and growth of the na- 
tionwide system be assured. 

If concern about cream skimming is so wide- 
spread, one may ask why the FCC has neverthe- 
less moved in a contrary direction, The answer 
lies, I would surmise, partially in the fact that the 
competitive sector we have been discussing runs 
to only about 15 percent of total Bell revenues, 
with the bulk of Bell’s business still bound up in 
the public telephone service. As a practical mat- 
ter, expansion of competitive pressure in this rel- 
atively small area may not force a substantial 
shift of common costs to the detriment of the 
small user or to the viability of the nationwide 
network. No less important is the fact that the 
pace of technological change has been sufficiently 
rapid in this industry to make all users better off 
over the decades, thereby making distributional 
concerns less pressing than otherwise would be 


Robert Lee, joined by Commissioner Wadsworth,” 
pp. 3-4, 

* To be sure, users of the unprofitable routes also 
benefit from the nationwide system. But were their 
rates raised to reflect the benefit, the amount of com- 
munications service they demand would fall. Hence, 
the unprofitable routes would not be as fully devel- 
oped, nor contribute as much to the nationwide net- 
_ work, ag otherwise would be the case. Moreover, sup- 
port from the lucrative routes through nationwide 
rate averaging is more appealing to regulators on 
grounds of “fairness,” since identical rates are set 
for both classes of user. 


the case. Finally, given the existing large and via- 
ble nationwide network, the public goods argu- 
ment is less compelling now than it was, say, fifty 
years ago. 


The Problem of Interconneciton 


The degree to which competitive entry is attrac- 
tive depends on the relationship between econ- 
omies of scale and the relevant range of output. 
Thus, telephone service into a block of homes or 
business offices is regarded as natural monopoly 
in that the cable network required to provide any 
service to each point within the block is sufficient, 
at little additional cost, to provide all the service 
required within the block. Duplicative telephone 
lines and switching plant would encounter the 
same concern of intolerable waste as would the 
existence of parallel gas, water, and electrical 
power lines. In the case of long-distance transmis- 
sion over high density routes, especially where us- 
ers have a variety of special needs, the case for 
the franchised monopoly is less strong. Hence, 
the rapid growth of private microwave facilities, 
the emergence of specialized common carriers, 
and the prospect of communications satellites be- 
ing owned and operated outside the common car- 
rier mold. 

However, in all these cases interconnection 
with existing carrier facilities is of crucial impor- 
tance: the specialized common carrier will need 
access to carrier lines from his microwave termi- 
nal into his customers’ downtown offices; and the 
television broadcaster might, in some cases, em- 
ploy carrier supplied lines from its communica- 
tions satellite ground station to his local station. 
Without a satisfactory interconnection agreement, 
these users would either be forced to uneconomic 
duplication in building their own facilities or, in 
the presence of prohibitive costs, they would sim- 
ply be unable to operate. In the recent MCI deci- 
sion, interconnection arrangements with the Bell 
System were left for later determination. 

Clearly, restriction in interconnection can be a 
formidable barrier to entry. Access to carrier fac- 
ilities at reasonable rates, in accordance with cer- 
tain technical standards, is essential. The judg- 
ment of what constitutes “reasonable” rates will 
not be easy in view of the complications of com- 
mon costs. In many cases, the interconnecting 
carrier facilities employed by outsiders will also 
be used for the established carrier’s message tele- 
phone service, private-line, and other offerings. 
The basis on which common costs are to be allo- 
cated between the circuits handling these services 
and those handling interconnecting user traffic 
will remain a major issue before the FCC. 
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Efficient Use of the Radio Spectrum 

The established carriers have argued strenu- 
ously that growth of specialized common carriers 
and operation of communications satellites out- 
side their own control would result in inefficient 
use of the radio spectrum. In accordance with 
present-day allocations of radio frequencies 
among various users, specialized common carriers 
and at least the first generation of communica- 
tions satellites employed for domestic purposes 
will share the same microwave frequency bands 
with the established carriers. Many cases of inter- 
ference may arise among these users. It is easy to 
imagine a specialized carriers microwave relay 
transmission interfering with a nearby Bell micro- 
wave system; or a satellite ground transmitter in- 
terfering with terrestrial microwave facilities. Un- 
der current spectrum management practices, if a 
new user interferes with an existing user, the new 
user is usually forced to suspend or to modify his 
operations, even if the value to him of operating 
in the manner causing interference exceeds the 
loss suffered by the existing user as a consequence 
of the interference. No convenient mechanism ex- 
ists under which new and existing users can ar- 
range compensation between themselves in order 
to maximize jointly the value derived in employ- 
ing a given spectrum space. Under these circum- 
stances, a single carrier having complete control 
over a broad band of spectrum has an advantage 
over competitive firms in achieving more efficient 
spectrum use insofar as it can fully internalize all 
gains and losses among the particular uses to 
which the band is put. 

The basic problem here, as Levin elaborates in 
his paper, is that no market system exists for al- 
locating radio frequency space. Rather, rights to 
employ spectrum space are conferred by central 
authority to particular users or to classes of users 
with little leeway to permit transfer of rights 
from lower-valued to higher-valued uses. As di- 
verse and conflicting uses of spectrum space con- 
tinue to grow, it will become increasingly impor- 
tant to revamp management practices to facilitate 
efficient use among them. One may hope that the 
expanding competitive pressures themselves, mak- 
ing that much more painfully apparent the inade- 
quacies of current management techniques, will 
assist In forcing the necessary reforms. 


Concluding Remarks 


In conclusion, two points are worth mention- 
ing. First, in view of the expansion of competitive 
pressures, questions arise about the appropriate 
boundary between the traditional franchised mo- 
nopoly and competitive portions of the industry. 
To what extent should entry be permitted in yet 


other portions; or have we already gone too far? 
Given the present-day and easily projected tech- 
nological basis of the industry, the boundaries 
might reasonably be drawn between the so-called 
“switched” and “unswitched” portions of the na- 
tionwide network along the lines suggested by the 
recent President’s Task Force on Communica- 
tions Policy. For a variety of reasons discussed in 
its report the public telephone service, requiring 
the switched network to provide access to any 
one of a multitude of points on demand, should 
continue to be offered on the basis of exclusive 
franchise. It is in the unswitched portion of the 
network, embracing largely private-line services, 
that seems the more attractive for competitive 
entry at this time. 

This does not mean, of course, that competitive 
entry in private-line services is bound to be suc- 
cessful. Specialized carriers may thrive and multi- 
ply or they may go broke. Communications satel- 
lites may or may not eventually be merged into 
traditional common carrier operations. One of the 
more curious aspects of FCC deliberations is the 
extensive attention accorded questions of whether 
a prospective entrant (as in the MCI case) is 
financially sound and is prepared to offer services 
attractive to the public. Why such aspects cannot | 
be satisfactorily resolved in the market place, as 
they are in the unregulated sector, is a continuing 
mystery. 

Finally, it may strike some readers as curious 
that so much emphasis is placed here on competi- 
tion, while on the international side serious atten- 
tion is being given to the single-entity approach 
discussed by Peck. This difference in treatment 
arises largely from the enormous differences in 
trafic volume between the two areas. On both the 
international and domestic sides large economies 
of scale prevail. But in the former, even generous 
estimates of transatlantic trafic volume through 
the 1970’s suggest that perhaps a couple of Intel- - 
sat IV satellites will suffice. On the domestic side, 
several satellites will likely be required to handle 
television traffic alone. International telephone 
traffic involving the U.S. might amount to as 
many as 96 million calls by 1980, compared with 
over 1.5 billion interstate calls placed in 1965 and 
about 6 billion estimated for 1980.18 Granted that 
making long-term projections is a very tricky 
business; still the continued gap in volume be- 
tween the domestic and international sides may 
suffice to justify quite different market structures 
in the foreseeable future, 


BA Survey of Telecommunications Technology, 
Appendix A to Staff Paper 1 of the Task Force Re- 
port, pp. 18 and 49. 


SPECTRUM ALLOCATION WITHOUT MARKET* 


By Harvey J. Levin 
Hofstra University 


The growing demand for spectrum—communi- 
cation frequencies—has once more come to out- 
strip its supply. Electrical interference, conges- 
' tion, and resultant spectrum scarcities threaten to 
_ make air, ground, and sea travel slower and less 
safe; construction, distribution, mining, and man- 
ufacturing more costly; data transmission and 
information processing networks harder to de- 
velop for wide use; and some potential advances 
in education, law enforcement, and national secu- 
rity dificult to realize. 

This “silent crisis’ seems due at least as much 
to deficiencies in our allocational practices as to 
any inherent characteristics of the radio spectrum 
resource. Today, rights are awarded gratis by the 
Federal Communications Commission and the 
President’s Office of Telecommunications Man- 
agement. With right-holders prohibited from sell- 
ing any portion, they lack incentives to economize 
use today, to withhold current use if greater fu- 
ture value will result, or to transfer rights to oth- 
ers who may value them more highly. Large por- 
tions of spectrum are allocated to different ser- 
vices with no chance for interservice transfers de- 
spite the sometimes permissive policies that govern 
intraservice usage [24, p. 27]. Some consequences 
of this centralized nonprice system have been 
aptly described by the President’s Task Force on 
Communications Policy: 


Police and other public safety radio services in 
major metropolitan areas may be unable to obtain 
vital spectrum resources, while those resources allo- 
cated to other user categories go unused in the same 
area (e.g., frequencies reserved for forestry services 
were only recently made available to the New York 
City Police Department). The business community 
and the general public throughout the nation may be 
denied access to otherwise unused spectrum bands 


es The main ideas for this article were first synop- 
sized orally in an advisory briefing for the Telecom- 
munications Committee of the National Academy of 
Engineering in Aug., 1968, and for members of the 
President’s Office of Telecommunications Manage- 
ment, Prior research was conducted under a grant 
from Resources for the Future, where the formula- 
tion benefited from discussions at the RFF-Brookings 
Airlie House Conference on the Radio Spectrum, 
Sept., 1967, and from a Summary of Conference Pro- 
ceedings by W. Kenneth Jones [19]. Special thanks 
are due to Merton J. Peck for valuable detailed 
comments on an interim draft, and to Leland L. 
J ohnson for general suggestions. 
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sumply because these bands are used for other services 
in a few metropolitan centers (e.g., land mobile ser- 
vices are unable to use spectrum allocated to televi- 
sion in areas where the allocations are unusable for 
TV). One class of users may be forced to adopt costly 
equipment modifications to meet growing demand, 
while another class, favored with an abundance of 
similar spectrum resources, may use them wastefully 
(e.g, private land mobile users have undertaken three 
major equipment revisions since 1950 to conserve 
spectrum, while certain other mobile services continue 
to use wider bandwidths than required by existing 
technology). New spectrum dependent services, irre- 
spective of potential social or economic benefit, may 
be denied allocations or forced to adopt uneconomic 
design and operating practices to protect established 
services, without even the option to indemnify exist- 
ing users against harmful interference (e.g., satellite 
services are forced to locate earth terminals in remote 
areas and to adopt sub-optimum system trade-offs 
and operating constraints to ensure absolute interfer- 
ence protection for microwave relay systems). 


One farreaching “solution” long proposed by 
many economists would be to institute a full- 
fledged spectrum market unfettered by detailed 
regulation.? Users of spectrum would own rights 
to deliver signals of acceptable quality, to exclude 
others who would cause harmful interference, to 
use the frequencies for any and all purposes, and 
to transfer or sell them at will. Trading in rights 
would move spectrum from lower-value to higher- 
value uses and users until the value of any mar- 
ginal unit of bandwidth is equal for all or until 
the cost of spectrum to any buyer equals its value 
to some next-best user. Users would also alter 
their mix of spectrum and nonspectrum inputs 
(wire modes, radio filters, storage space, person- 
nel) until the value of spectrum saved just equals 
the cost of the substitutes used.® 


4712, Chap. 8, pp. 16-18]. For evidence on the 
magnitude and incidence of spectrum scarcities to- 
day, see ibid., pp. 7-15, and [10, pp. 2, 7-18]. 

*See [2, p. 101]. This pioneering study contains the 
first detailed delineation of a full-fledged spectrum 
market. See also Rose [30, pp. 7-12]; G. E. TEMPO 
[9, pp. 50-70], more fully developed in De Vany et al. 
{35, pp. 1512-52], published after completion of my 
paper. 

*See, generally, [2, pp. 102-06], Coase [3, pp. 
25-38], [4, pp. 40-45]. Rights must be defined in 
terms of signal outputs, not signal inputs as at pres- 
ent. See references [2, pp. 102-08] [24, pp. 30- 
32] [30, pp. 7-12] [35, pp. 1512-29]. 
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Although this proposal has considerable concep- 
tual merit and value as a point of departure for 
empirical work, the economist’s exclusive concern 
with it has unfortunately polarized the issues. In 
the process we have overlooked important mid- 
dle-range options between the polar extremes of a 
full-Aedged market (which many high officials be- 
lieve simply cannot work) and the current frame- 
work.‘ 

In examining the present impasse, Section I 
will identify certain economic obstacles to the 
formation of a complete spectrum market via pri- 
vate contract and common law. However, these 
obstacles have little to do with the viability of 
several modified market-type arrangements which 
meet the critical noneconomic objections the gov- 
ernment still has to almost any market system 
(Section II). Therefore, Section LI will offer 
three ways to inject price incentives more effect- 
ively into our present centralized nonprice sys- 
tem. The conclusion is that now is the time to 
pay far more attention to the mechanics of such 
promising middle-range options as user charges on 
occupied bandwidth, auctions within zonal con- 
straints, and shadow demand prices for spectrum 
without markets, In this, my position gibes gener- 
ally with that of the Communications Task Force 
which, in rejecting a full-fledged market at this 
time, endorsed a more “eclectic approach.”® Be- 
cause these options are more “salable” than a 
complete market in practical, strategic, and politi- 
cal terms, the burden of economic proof they 
must meet as any preferred way to move us off 
dead center is far less onerous, 


I. Economic Obstacles to a Full-fledged Market 
for Spectrum 


Several important cost externalities impede the 
efficient definition, enforcement, and reconstitu- 
tion of rights in spectrum and hence the creation 
of a viable market via private contract and com- 
mon law. One problem relates to the variability in 
signal oulputs due to natural phenomena beyond 
the user’s control which produce extensive and 
unpredictable patterns of interference. The best 
examples are those of nighttime “skywave” in the 
AM broadcast band and of the outages and aber- 


t One outstanding recent exception appears in the 
Task Force Report, published well after completion 
of my own research. See reference [12, Chap. 8, pp. 
28-38, 63-64]. The Task Force’s conclusions differ on 
major counts from those of the searching outside 
study it had commissioned into the economics of 
spectrum management, See [9], elaborated in [35]. 

ë See [12, Chap. 1, p. 23; Chap. 8, pp. 30-33]. It 
should be noted that my analysis was undertaken 
independent of the Task Force inquiry and without 
knowledge of its staff papers or Final Report. 


rations of high frequency radio transmission dur- 
ing the periodic sunspot cycle.® A second, closely 
related externality arises from the general uncon- 
finability of radiation irrespective of spectral re- 
gion or transmission mode. Here rights to radiate 
on designated frequencies in designated areas of- 
ten have unpredictable or unauthorized effects on 
other frequencies in other areas. This is the prob- 
lem of spurious emissions generally and of har- 
monic and adjacent channel interference in par- 
ticular. A third externality relates to intermodula- 
tion effects where several different services oper- 
ate simultaneously on different frequencies but in 
the same limited physical area (mountain tops, 
urban building roofs, naval vessels). Unlike the 
first two externalities, neither C nor B alone 
would harm A, but in C’s presence B does harm 
A, through no fault of his own, while C harms 
neither. A further complication follows from the 
fact that interference by B of A’s reception (in 
C’s presence) may be due more to the low quality 
of A’s receiver than to the power of B’s transmit- 
ter,’ 

These three cost externalities and the uncer- 
tainties associated with them raise questions as to 
whether single-valued radiation rights can be 
readily defined, measured, and enforced. Without 
these prior conditions, of course, rights cannot be 
bought, sold, or reconstituted efficiently in a bona 
fide market. But property rights will emerge to 
internalize external costs and benefits and hence 
facilitate efficient market transactions only where 
the cost of internalization falls short of the gains 
that result [7, pp. 348-49]. Where the interac- 
tions of the right-holders immediately involved 
affect many others besides or are in turn affected 
by them, private negotiations to reconstitute and 
police the rights are normally considered inef- 
ficient and inappropriate [7, p. 357] [3, pp. 29- 
30]. This is true even in the absence of a more 


_ efficient government mechanism to do so (in 


which case efficiency requires that externalities 
simply be ignored) [5, pp. 15-18, 26-28, 41-44] 
T8, p. 12]. 

As a practical matter, the reconstitutability of 
rights to radiate will depend on the number of 
parties to representative transactions. Enforce- 
ment and transfer costs will be lower the fewer 
the parties who must negotiate and whose subse- 


*See generally, Joint Technical Advisory Commit- 
tee [17, pp. 112-27, 218-19 (AM skywave); 127- 
42, 220-26 (HF skywave)] [16, pp. 33-36, 53-55, 
156-57 (AM skywave), 65-91, 159-63 (HF sky- 
wave) ]. 

TA thorough statement of the engineering aspects 
appears in Joint Technical Advisory Committee [18, 
Sup. 6]. 
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quent activities must be policed, whereas markets 
will be far less efficient where the number of 
transacting parties is very large and the with- 
drawal of any single participant can prevent a 
satisfactory agreement [5, pp. 15-18] [8, pp. 
347-50]. The latter facts will impede the emer- 
gence of a market through private contract, but 
rights could conceivably be defined by the gov- 
ernment first and then sold outright or leased 
for renewable periods to the highest qualified bid- 
der. 

Proponents of the full-fledged spectrum market 
assert that once rights are defined as signal out- 
puts and users left free to combine transmission 
inputs at will, optimal degrees of interference will 
result. The definition of such output rights is of 
course theoretically conceivable. But their opera- 
tional relevance cannot be assumed out of hand 
nor demonstrated by a priori deductive theorizing 
alone. Explicit empirical documentation of a sort 
not yet forthcoming is absolutely essential before 
one can expect public administrators to trade off 
the certainty of an ongoing system however im- 
perfect for the paper promises of a hypothetical 
ideal. 

One critical problem is that output rights can 
be defined only in probabilistic terms. If all the 
rights in adjacent geographic areas or on adjacent 
frequencies are used simultaneously; e.g., no sin- 
gle right-holder can predict the interference he 
will create (or suffer)—unless he knows the trans- 
mission inputs of all other right-holders. Without 
some minimum degree of certainty, on the other 
hand, market transactions in spectrum rights are 
inconceivable. Yet the minimum degree of input 
specification needed to insure this modicum of 
certainty may well preclude transfers of spectrum 
across present band or service lines, Specifically, 
“insufficient” input specification may reduce the 
value of the rights (via uncertainty) to the point 
where even modest exchange or enforcement 
costs preclude a viable market, whereas “too 
much” input specification will so increase the 
number of parties to representative transactions, 
that the cost of internalizing the externalities as- 
sociated with spectrum utilization could well 
eliminate any net economic gain derived from ex- 
changing even valuable radiation rights. These se- 
rious problems (and there are others) cannot be 
argued ‘away on any abstract theoretical basis. 
Systematic empirical inquiry is of critical impor- 
tance. ` 

Meanwhile, individual negotiation and enforce- 
ment are widely agreed to be impractical in the 
case of man-made noise (due, e.g., to medical, in- 
dustrial, or scientific radiation, to auto ignition 
switches, or street cars). Here the number of in- 


dependent sources of radiation is very large, their 
detection costs high, and the number of people 
transmitting and receiving the noise excessive. 
Special administrative regulation is therefore 
needed to set standards in regard to receiver qual- 
ity, hardware design, transmitter shielding, wir- 
ing, etc.8 Would individual negotiation and en- 
forcement be very much more manageable in re- 
gard to major communications or locational uses 
of the spectrum? 

The answer is not black and white. On one 
hand, the cost of internalizing the externalities 
doubtlessly has declined over time in response to 
significant technical advances in directing and 
confining AM broadcast transmissions and predict- 
ing the propagation conditions of HF radio [34, 
Chaps. 6—7] [28, pp. 41-51] [17, pp. 142-58]. 
Even more dramatic improvements are implicit in 
the advent of line-of-sight technology as such. In 
the VHF, UHF, and microwave regions generally 
our ability to predict the precise three-dimen- 
sional space any spectrum user will occupy and to 
define radiation rights accordingly are doubtlessly 
superior to comparable predictions in the older, 
lower-spectral regions, This probably deserves all 
the fanfare it has recently received, for there is 
no question that propagation vagaries have sig- 
nificantly colored our whole attitude towards the 
spectrum and its management. 

On the other hand, we must not exaggerate the 
significance of technological advance. Both HF 
and AM broadcast transmission continue to pose 
serious interference problems, To cope with these 
in the AM band, regional agreements are periodi- 
cally negotiated among numerous North Ameri- 
can nations [26, p. 16]. Even within the U.S., 
difficult AM interference patterns show up in 
complex hearings where numerous parties from 
far-flung communities may protest some particu- 
lar licensee’s application for greater signal power 
or a longer broadcast day. The detail in which the 
FCC must now specify transmission hardware re- 
quirements further underlines the kind of agree- 
ments that would otherwise be needed between 
the individual users affected [26, pp. 9-13] [13]. 
In the HF band, far-flung global interference pat- 
terns also persist [26, pp. 23-27]. To manage 
these, complex negotiations must still be con- 
ducted [32]. 

Even with line-of-sight radiation, special inter- 
ference problems may render the definition, en- 
forcement, ‘and transfer rights hazardous and 
costly. Without the proper (and possibly costly) 
hardware adjustments, e.g., a TV broadcast satel- 


8 Coase, Meckling, Minasian [2, pp. 128-33]. See 
generally JTAC [18, Sup. 9, pp. 2—6, 19-25]. 
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lite could conceivably interfere with numerous 
aeronautical, marine, or land mobile systems and 
especially with conventional broadcast and micro- 
wave transmissions. And it could do so on the 
same, adjacent, or harmonic channels over one- 
third the earth’s surface.® Individual negotiation 
of the necessary transmission standards would ob- 
viously be unwieldy. Radar offers a still better 
example of the hazards of overgeneralizing about 
the new line-of-sight technology. 

Spurious emissions on adjacent and harmonic 
channels are simply much harder to contain in 
the radar bands than elsewhere in the microwave 
region or than in the FM and TV broadcast 
bands. Unless properly engineered, a radar facil- 
ity overlooking a sizable city could potentially in- 
terfere with all radio services operating there, 
across the whole spectrum. The individual trans- 
actions needed to negotiate an optimal! level of 
interference would be far too numerous, cumber- 
some, and costly to handle on any market basis. 
As with medical, scientific, and industrial radia- 
tion, an administrative designation of transmis- 
sion standards and design objectives is essential. 
So, too, is the concentration of all transmitters in 
a few wide exclusive bands.?® 

In the case of intermodulation on a mountain 
top or urban building roof, finally, it is at least 
conceivable that rights could be defined, liability 
for damages assessed, and individual negotiations 
conducted to unravel the situation. But the prac- 
ticality of such individual negotiation is another 
matter. One way out might be to lease or sell out- 
right the whole mountain top to a single licensee, 
leaving him free to sublet physical sites and fre- 
quencies to different users. The licensee would 
presumably preengineer the whole system (receiv- 
ers plus transmitters), spacing and charging each 
user so as to maximize total rental income.1? But 
the question is whether such unitary management 
would emerge efficiently, if at all, through indi- 
vidual negotiation alone (via an interfirm agree- 
ment, merger, or otherwise).12 Or whether any 


? See generally, Haviland [15, pp. 8-14] [14], 
passim. Cost implications of alternative systems op- 
tions are explored in Communications Satellite Cor- 
poration [6], passim. 

“Tn all fairness to the market proponents, they 
have largely limited their most rigorous analysis to 
the region between 50 and 1000 Mc/s [35, p. 1502], 
thus abstracting from those intractable international 
and technical: problems of AM and HF radio inter- 
ference, and from the special problems posed by 
radar. Yet about one-half of the economic value 
product associated with the radio spectrum in 1962 
was generated outside the 50-1000 Mc/s region. 

T See textual discussion associated with footnote 7. 

4 See generally, JTAC [18, Sup. 6]. 

u Compare with Demsetz [7, pp. 354-58]. 


such solution would initially require explicit fed- 
eral designation of appropriate spatial and tempo- ` 
ral tenure arrangements, albeit with subsequent 
lease/sale to the highest bidder. 

In short, cost externalities will pose a potent 
economic obstacle to the emergence of any 
efficient market through private contract and 
common law, and this is true notwithstanding the 
technical advances just described. 

Benefit externalities pose a further impediment 
to market efficiency, albeit one easier to handle 
through appropriate regulation. The broadcaster’s 
access to virtually all resource inputs, e.g., includ- 
ing spectrum, will now be nonoptimal simply be- 
cause advertiser-supported broadcast television 
cannot collect payments from all who view its 
programs. The institution of pay TV would pre- 
sumably eliminate many such externalities [25, 
pp. 77-80] [31, pp. 81-83]. Under the present 
system of company-subsidized blue-ribbon pro- 
gramming, moreover, external public service 
grants-in-aid might help handle still others. But 
meanwhile, the obstacle posed for an efficient 
spectrum market seems quite clear. And this is 
true also of scientific, educational, and govern- 
mental spectrum users, which are equally unable 
to collect direct payments for all the services 
they render.*4 


Il. Noneconomic Obstacles to Full-fledged 
Spectrum Markets 


Economic obstacles to one side, the major op- 
position to a full-fledged spectrum market or 
even to market-type systems far short of that 
arises from a number of subjective judgments of 
the frequency management establishment. These 
are for the most grounded on untested assump- 
tions regarding the consistency of such markets 
with prevailing regulatory doctrine. These non- 
economic objections may indeed be deemed so 
persuasive today just because policy-makers in- 
correctly equate market incentives with a full- 
fledged market and fail thereby to distinguish the 
latter from management systems that utilize 
shadow prices, user charges, or stratified auctions.15 

One complaint is that the U.S. image, already 
tarnished by neo-Marxist stereotypes, would be 


“ Actually there is no more reason to exempt pub- 
lic users from market contests for spectrum than 
for their other inputs (now normally bought in rele- 
vant markets). And the public goods element in gov- 
ernmental or educational radio services poses no 
greater impediment to market efficiency than that in 
governmental or educational activities more gen- 
erally. 

“ Although too often blurred in the literature, 
these important distinctions were made explicit and 
clarified in Jones's excellent paper [19, pp. 85—105]. 


gg OF 


further impaired by any international spectrum 
market which prices out the less affluent nations 
[27]. We have apparently discounted the possibil- 
ity that a redefinition of rights coterminous with 
‘national boundaries could enable the poorer na- 
tions to share in spectrum value by leasing theirs 
to others, without them (the owners) using it di- 
‘rectly at all [2, pp. 207-10.]. Or that such a leas- 
‘ing system could hardly be interpreted as U.S. ag- 
grandizement. Or that, if phased in gradually over 
time, it would raise far fewer questions of equity 
‘and political acceptability than any scheme to 
vest ownership (without compensation to the gov- 
ernment) in those who currently use it. Nor 
does it in any case follow that a domestic market 
is impractical just because a bona fide interna- 
tional market may pose special problems. 

A second fear is that even a strictly domestic 
market may be unworkable because some domes- 
tic radio services, though confinable, require for- 
eign coordination and cooperation because they 
operate near our territorial borders (land mo- 
bile, FM or TV broadcast), whereas others do so 
because they are not easily confinable (AM 
broadcast). Still other services require close inter- 
national coordination by their very character (in- 
ternational fixed, mobile, broadcast, space) [26, 
pp. 1-2, 6]. 

‘Perhaps the only really substantive interna- 
tional constraint is subsumed under a third fac- 
tor: the rule of common. use of common frequen- 
cles. Frequencies allocated to a strictly domestic 
service one day—and thereby ostensibly subject 
for a market—may subsequently be needed for a 
new international service. In the case of space 
satellites and radio astronomy, e.g., [TU members 
had to clear certain domestic bands to accommo- 
date a new international service. Such accommo- 
dation was doubtlessly rendered more difficult 
and costly just because the several nations had 
failed to synchronize their spectral location of 
various domestic services during the wartime hia- 
tus of ITU meetings, 1938-47, Whether a domes- 
tic U.S. market is conceivable nonetheless really 
depends on the frequency with which such far- 
reaching technical changes are likely to occur and 
the adequacy of eminent domain in handling 
them, 

A domestic market is opposed, fourth, as likely 
to favor a few big wealthy users in private com- 
mercial services at the expense of public, educa- 
tional or scientific users [2, pp. 165-67] [19, 
pp. 90-92]. Public accountability and budgetary 
review would certainly become more rigorous in a 
spectrum market. As a consequence, the alloca- 
tors’ discretion would presumably decline, as 
would the public users’ discretion to combine 
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spectrum with other inputs at will. But the latter 
must now buy most of their nonspectrum inputs 
anyway, so why not spectrum too? In theory, 
spectrum would go not to those best able to buy 
it (the wealthiest), but to those for whom it has 
greatest relative value [3, pp. 19-21]. Indeed 
even today, the wealthier interests in broadcast- 
ing have gotten more and more assignments any- 
way, whereas in a new regulated system with 
prices special safeguards could prevent undesir- 
able changes in industry structure [23, pp. 29- 
31]. 

Administrative discretion would be narrowed as 
feared, fifth, wherever allocators encounter adju- 
dicable property rights. Yet from this it need not 
follow that the property rights themselves pro- 
duce these constraints so much as the absence of 
markets where they can be traded. Nor are the 
regulatory priorities threatened by trading neces- 
sarily worth safeguarding anyway, where a cum- 
bersome, inefficient, centralized system is the only 
approach. 

Still another reason for the regulator’s resis- 
tance to any market system is a fear of triggering 
thoroughgoing opposition by users who had hith- | 
erto gotten their spectrum for nothing and would 
therefore fight bitterly against charges of any sort 
being levied. These fears are understandable. But 
they must not obfuscate the possibility of “phas- 
ing in” a market-type system gradually or the 
varying ease with which different systems options 
could in fact be instituted. 

Short of the most extreme abuse, finally, the 
momentum of an ongoing framework goes far to 
explain the regulator’s widespread reluctance to 
consider any market system seriously. Numerous 
skills would be obsolesced, deeply ingrained hab- 
its of thought scotched, and the certainty derived 
from having immediate access for priority uses 
lost. Whenever an ongoing system, however im- 
perfect, is compared to any hypothetical alterna- 
tive, however persuasive, the existing system has 
all the advantages of actuality, Given the far- 
reaching institutional changes required this is 
even truer here than generally. It is true all the 
more because partial patchwork remedies, though 
far from ideal, can still be instituted to improve 
the situation. 


ITI. Towards a Regulated Market-type System 
with Prices 
In view of the above discussion, there seems 
much to commend something less radical than a 
full-fledged market. Properly conceived, a number 
of middle-range options might help us overcome 
the major obstacles (high enforcement and trans- 
fer costs) in a fashion that also sidesteps impor- 
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tant sources of political opposition. General ad- 
ministrative discretion would be limited and con- 
strained, not eliminated. It would be forced to 
take into account more of the relevant facts be- 
fore implementing any specific regulatory prior- 
ity. Public users would have to weigh the cost of 
spectrum at least as carefully as they now do of 
nonspectrum inputs. 

Ranked inversely to their nearness to the cur- 
rent nonprice management framework, the major 
options and suboptions are listed in Table 1. 
There seems little question that, if we had it all 
to do over again, a system of freely-transferable 
rights that worked would be by far the best from 
a strictly economic viewpoint. However, such a 
system seems farthest from current real-world 
practicalities and the option least likely to gain 
national acceptance. Nor does the specific version 
discussed most widely of late—based on inter- 
band auctions, transferable rights, and their even- 
tual sale outright (A-2, 3)—-appear viable in any 
case. 

On the other hand, administrative techniques 
like frequency clearance and secondary rights 
(E) are in their own right important evidence 
that spectrum management has already begun to 
recognize the importance of injecting economic 
constraints into the present management system. 
More work can and should be done on this ap- 
proach and valuable advances can probably be 
made. But if we are serious about articulating 
economic factors in spectrum management today, 
we cannot stop with this administrative attempt 
to find “equivalents” for the pricing system. Just 
as we are nowhere near ready for a full-fledged 
market for spectrum, so we are already well be- 
yond the point where we can stop with a purely 
administrative approach. 

What we really need is a more eclectic strategy 
that meets at least three requirements. It must be 
sufficiently close to the current framework to be 
relevant. It must contain enough economic merit 
to make it attractive on that score as an impor- 
tant step forward. And it must be amenable to 
being phased in gradually in ways that reduce the 
likelihood of what could be lethal opposition by 
those with “line authority” and real-world respon- 
sibilities. The present managers and users of 
spectrum will understandably feel that an ongoing 
reality, however imperfect, is decisively prefera- 
ble to the paper promises of any hypothetical 
ideal, however persuasive in theory. Hence the al- 
. locational innovator must bear a heavy burden of 
proof, 

The approach that comes closest to meeting the 
above requirements would I think be a sequential 
approach grounded in options D, C and B-2, 3; 


TABLE 1 


ALTERNATIVES TO THE CURRENT SYSTEM 
or SPECTRUL ALLOCATION 


A. Freely-transferable Rights. 

1. Rights created in the courts under tort law, 
through inclusion and exclusion, with spectrum 
bought and sold outright, like land. 

2. Federal designation of rights, leaving them 
freely-transferable after their subsequent sale 
outright, ` 

3. Federal designation of rights, periodic compet- 
itive leasing for limited periods, with lessees sub- 
stantially free to transfer at will. 

B. Auctions of Federally-designated Radiation Rights. 

1 Interband contests to determine reallocation as 
between different services, in addition to intra- 
band contests limited to like users within the 
same service, 

2. Interband contests to ration grants among like 
users, within different services competing for the 
same spectrum, with managers free to utilize the 
resultant values in further reallocation of spec- 
trum between the two services. 

3. Intraband contests within a single service to 
ration rights there, with results used to set user 
charges elsewhere too. 

C. User Charges. 

Applied on occupied three-dimensional spectrum as 

measured by some index of physical usage. 

1. Per unit rates derived from intraband auction 
values, 

2. Per unit rates derived from estimated shadow 
prices. 

3. Per unit rates set at some arbitrary flat dollar 
rate. 

D. Shadow Prices. 

Derived from maximum sums that current spectrum 

users and systems designers would be willing to pay 

rather than do without some small amount of spec- 
trum. 
E. New Administrative Techniques. 

Greater role for frequency clearance,* secondary 

rights,f and a heavier burden of proof on spectrum 

managers where they deliberately override econom- 
ic considerations. 


* The requirement that federal government users 
secure prior authorization to use particular frequencies 
(from the Director of Telecommunications Manage- 
ment) before disbursing funds to develop or build any 
communications system. 

{t Rights to share or borrow frequencies contingent 
ou noninterference with rights of the primary user. 


viz., shadow prices, user charges, and intraband 
auction values,+® 


“The Task Force Report emphasizes the second 
element [12, Chap. 8, pp. 34-37], with additional 
proposals to “permit greater transferability of li- 
censes among legitimate spectrum users within broad 
service classifications” (ibid., p. 37). Shadow pricing 
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A. Market Simulation and Shadow Prices. By 
shadow prices I refer here to the maximum sums 
users Of spectrum would be willing to pay rather 
than do without some marginal amount of band- 
width. These are at best only very tentative and 
Imperfect approximations of the true shadow 
prices, whether the “commercial” prices which 
would result from unregulated (perfect) competi- 
tion, or the “ideal” prices that would measure 
marginal social opportunity cost for all users, 
public and private [1, pp. 240-42]. A distin- 
guishing characteristic of shadow prices is their 
estimation of the value of spectrum without any 
actual buying, selling, or leasing of frequencies. 
Once calculated, the spectrum manager has three 
options: to allocate spectrum accordingly; to over- 
ride the “economic verdict” for cause; to trans- 
late the shadow price into a set of charges on oc- 
cupied bandwidth. 

In this last regard, a tax on user A equal to the 
extra costs incurred without some marginal unit 
of spectrum would reduce A’s use depending on 
his elasticity of derived demand for spectrum 
[1, pp. 252-53]. If A were a big commercial 
user, the “commercial” shadow price for spec- 
trum would fall accordingly. By the same token, 
the prevailing shadow price at the outset (as in- 
ferred empirically from the shadow demand price 
for spectrum) could give a rough “feel” of the 
spectrum value in question. This could help fur- 
ther in setting a proper unit rental charge to ap- 
ply against the total volume of occupied spec- 
trum. On the other hand, rental rates could also be 
set on an arbitrary flat basis or according to auc- 
tion values derived in selected services. 

Even assuming a systematic governmental esti- 
mation effort, little more than the crudest shadow 
prices are likely to be available for a long time 
119, p. 101]. Furthermore, shadow price values 
will presumably reflect economic values in the 
current rather than the potential uses of spec- 
trum. Yet in view of the arbitrary manner in 
which allocational decisions are now made, even 
crude measurements are better than none. Fj- 
nally, it should be possible to look to the actual 
trade-offs implicit in the existing stock of commu- 
nications hardware for some tentative feel of the 
actual values involved [22, pp. 481-84]. This 


would obviate any excessive dependence on the ` 


costs the hardware designer says he would incur 
without x-units of spectrum. 
Basically, what we want to know is how net 


is explicitly endorsed by the National Academy of 
Engineering in [29, p. 54]. The kind of auction 
scheme outlined below, however, appears in neither 
documient, and differs substantially from the one de- 
scribed in [9] [35]. 


value output (net of exclusionary cost) will vary 
as additional bandwidth is allocated to A and B 
(or reallocated as between A and B). Therefore, 
even a crude estimate of the value of spectrum to 
alternative users must consider the extra value of 
output generated in either service after an alloca- 
tion of additional bandwidth, the extra costs in- 
curred by either service, and the amount of extra 
bandwidth allocated. 

Strictly speaking, the relative value of some 
small unit of bandwidth to alternative services 
can be estimated only if we take into account all 
three factors. For in many real-world cases the 
contending services each require different amounts 
of extra bandwidth and hence the extra net 
value output cannot be directly compared. Where 
the probable value output and exclusionary costs 
both remain constant, however, the service that 
uses less bandwidth should clearly be favored on 
economic grounds. Where the services use com- 
parable bandwidth, the one that generates greater 
net output (over and above the extra costs due to 
exclusion) should be favored. 

Finally, if the net economic value output is 
constant or even favors A over B, the spectrum 
managers may still conceivably favor B over A 
where, e.g., the regulatory priority associated 
with B’s output is demonstrably higher than A’s 
(e.g., safety, security, or education versus indus- 
trial usage). But even here, applicants’ claims 
about “merit” uses will obviously be subjected to 
much closer scrutiny. 

B. Renial Charges. Once the shadow demand 
prices of spectrum for alternative services are 
calculated even crudely, the resultant values 
could be used to help design an appropriate rental 
charge schedule. The same is true also of values 
derived from auctions. Using occupied spectrum 
as the multiplicand, per unit charges could actu- 
ally be set in at least three ways:27 at some arbi- 
trary flat rate; at rates related to shadow demand 
prices for spectrum, as derived from the costs im- 
posed by exclusion; and at rates that reflect auc- 
tion prices on an ad hoc basis; or rates geared to 
cover the cost incurred by a private concession- 
aire in acquiring, maintaining, and improving a 
band of frequencies for the government. 

The need for rental charges, as for shadow 
prices, should now be clear. At present, iocum- 
bents do not benefit from releasing spectrum to 
others even though necessary investment costs to 
reduce occupied bandwidth may be considerable. 
Yet their reticence to accommodate newcomers 


iT Only first option has thus far been explicitly con- 
sidered in the literature. See Federal Communica- 
tions Commission [11, Vol. 2, pp. 409-13]. 
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imposes substantial costs on the latter, who, una- 
ble to share, borrow, or buy spectrum outright, 
are forced to develop systems higher up in the 
unused regions, or to substitute transportation, 
storage and personnel [21, pp. 342-43]. 

The incumbents’ preferred status is grounded 
on their “continuing interest” in spectrum assign- 
ments due to prior use (regulatory doctrine to 
the contrary notwithstanding). It is based also on 
the difficulty of overriding the facts of past per- 
formance with the paper promises of future pos- 
sibilities; and on incumbents’ further political 
leverage if the service is an old one geared to 
safety, security, education, etc. However justi- 
fiable economically, the spectrum managers will 
rarely impose dislodgement costs. Could they 
raise rental charges, however, when the opportu- 
nity costs of occupied spectrum rose, this might 
make incumbents less reluctant to vacate, lend, or 
share spectrum to accommodate new services 
[21, pp. 346-49]. Long-term stockpiling would 
then be less necessary. 

It is indeed hard to see why economists have so 
far dismissed the engineer’s “spectrum usage mea- 
sures”18 ag irrelevant to the economic problem in 
allocational decisions. They have correctly 
pointed out the relation between spectrum value 
and the location of the bandwidth in spectral, ge- 
ographic, and temporal terms, However, the true 
value of these measures lies in the base they pro- 
vide for setting user charges. 

Such charges could be imposed on the several 
dimensions of occupied bandwidth, with rebates 
allowed where users take steps to improve the 
efficiency of spectrum utilization. The more spec- 
trum occupied in all major dimensions, the higher 
the rent. The less spectrum occupied, the lower 
the rent. Investment in new spectrum-economiz- 
ing hardware will reduce the rent, but the spec- 
trum user may prefer to keep his rent high by lax 
utilization to keep other costs low. He may thus 
trade spectrum for other factor inputs, or vice 
versa, just as he now strikes some balance among 
other factor inputs so as to maximize the net pro- 
ductivity of total dollar investment; or to equal- 
ize the productivity of money spent on all fac- 
tors. The only difference is that the price paid for 
spectrum will not be determined in any full- 
fledged market. 

C. Stratified (Zonal) Auctions. Under a strati- 
fied auction approach (within zones), market in- 
centives and private valuations can be used with- 
out necessarily using them throughout the whole 
spectrum. Nor is there any reason why social val- 


# Representative measures of physical usage are 
described in JTAC [18, Sup. 8, pp. 85-93]. 


ues cannot be imposed over private values in 
specific areas. We would thus attempt to utilize 
market incentives within an overriding set of so- 
cial constraints. But these overall constraints (the 
zoning rules) could themselves be modified later 
in light of the private valuations which emerge 
within predetermined zones, in turn reflective of 


social priorities, 


One objection to any unstratified auction 
scheme is that the wealthiest bidders, in the ma- 
jor urban centers, are likely to preempt most of 
the rights at the expense, e.g., of rural areas 
where needs develop more slowly. It is feared 
also that local government, public safety, and 
educational or scientific users could never outbid 
private commercial entities in contests for spec- 
trum. Here, too, auctions no less than freely trans- 
ferable rights have been opposed on grounds of 
subverting vital regulatory priorities [19, pp. 90- 
92, 103-05]. 

But limits could certainly be placed upon the 
multiple ownership of rights by single entities, as 
well as on their geographic location. Frequencies 
could also be set aside for smaller, less affluent 
users to bid on. Local government, public safety, 
and educational users could be charged for their 
rights, too, but only required to bid against other 
like entities within common prescribed spectral 
zones. 

In sum, stratified (zonal) bidding would re- 
quire a specification of who is qualified to bid, 
where, against whom, and for what [23, pp. 29- 
33]. Bidder qualifications would be delimited in 
regard to geographic area, number of facilities al- 
ready held, size of establishment, type of service, 
etc. But there is no reason why price incentives 
could not be injected into the current regulatory 
framework this way. 

A second, closely related problem arises from 
the intensification of interference where disparate 
uses (say broadcast and point-to-point) are per- 
mitted within the same spectral region.1® Adja- 
cent and harmonic channel interference and inter- 
modulation problems may all be commensurately 
greater. For this reason, too, auctions might bet- 
ter be limited to like users within the same bands, 
with interband or interservice reallocations made 
administratively in the light of relative intraband 
auction values, but not uniquely determined by 
them. In land use, freedom to buy and sell does 
not mean freedom to buy “residential” land to 
build factories on, or vice versa. The market for 
land operates instead under the constraints of (al- 
beit imperfect) zoning Jaws. Yet relative land val- 

™ The possibilities of efficient sharing in other 
cases may have been unduly minimized in the past. 
See JTAC [18, Sup. 2, pp. 31-37]. 
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ues within zones can and do point up the eco- 
nomic need for reallocation as between zones, 
such reallocation depending in the final analysis 
on legislative-administrative discretion wherein 
economic factors are tempered by sociopolitical 
considerations. The same could be done for the 
spectrum. 

Purists contend, however, that bidding for 
‘rights across band or service lines is crucial for 
. major improvements in frequency allocation. 
Surely the major conflicts today are less within 
than between current uses and bands. They lie in 
the heated contests between mobile radio and 


broadcasting, between military and nonmilitary or 


nongovernment users, or between common carri- 
ers and private users. Without interband realloca- 


: tion the really big problems might never be 


touched. 
Yet auctions across band lines are far more dif- 
ficult to administer than intraband auctions. Even 


, assuming that intermodulation and harmonic or 


adjacent channel interference could be handled 


| by the proper federal designation of rights, it 


would be awkward at best to administer an auc- 
tion between a thousand land mobile radio users 
and several TV broadcasters who want to lease 
Ithe same (unoccupied) TV channel. 

One way out is to authorize the numerous land 


_ mobile users to bid collectively for the TV chan- 
_ nel, granting any necessary antitrust relief to- 


wards that end. One would presumably want: the 
broadcaster to hold out until the mobile radio users’ 
offer price just equaled the full discount value 
of the spectrum to him; the mobile radio users to 
pay a sum equal to the extra costs imposed on 
them by exclusion. But the other more cogent ap- 


| ee as already noted, would be to conduct in- 


traband auctions within TV and land mobile; 
and then to use the relative auction values per 
megacycle bandwidth as prima facie evidence for 
the reallocation from one service to the other. 
Any subsequent cross-band reallocations would in 
that case take into account all relevant social 


' considerations. 


A third major contention is that benefit exter- 
nalities and the public goods character of public, 
scientific, and educational radio services virtually 
preclude any viable auction scheme at all. Yet to 
say that public users neither could nor would pay 
for spectrum the sums necessary to retain what 


‘they now utilize may simply mean that: radio’s 


value in implementing their organizational priori- 
ties is harder to measure accurately or to demon- 
strate persuasively to legislative committees for 
tax purposes than it is for private nonbroadcast 
users to do privately; or that even if radio’s value 
could be measured with equal ease and accuracy 
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in both cases, its value to the public users is simply 
less, 

The public users’ fear of private competition 
undoubtedly reflects their difficulties in demon- 
strating for budgetary purposes the economic val- 
ue of virtually any productive factor. Yet this 
hardly means that all proposed public uses of 
spectrum are necessarily more efficient in imple- 
menting public wants than private uses are in sat- 
isfying consumer preferences under competition. 
The fact that the public happen to own the spec- 
trum and may choose to buy it from themselves 
and give it to the public users should be a matter 
of conscious public choice made in full knowledge 
of all the facts. Such public decisions would seem 
sounder if the community auctioned (or other- 
wise priced) the spectrum and gave the public us- 
ers money to bid for it as for other factors. 

Important merits notwithstanding, finally, auc- 
tions cannot do their job efficiently in the face of 
bidder collusion. Yet the very type of contest 
most likely to minimize such collusion by helping 
insure a large number of bidders is itself plagued 
by the most troublesome defects. Cross-band bid- 
ding in interband contests will doubtlessly be 
handicapped by the most intense problems of in- 
termodulation and harmonic or adjacent channel 
interference. The reconstitution of rights may 


therefore be particularly complex and expensive. 


Yet many more bidders would appear in contests 
across band lines (than within them), and the 
danger of bidder collusion to hold down bid prices 
would also be smaller, 

Intraband auctions under careful zonal con- 
straints would be freer of the above-cited interfer- 
ence problems, but far more susceptible to bidder 
collusion. One has only to recall the small percen- 
tage of TV licenses granted through comparative 
proceedings and the relatively small number of 
candidates who compete even in those cases. Nor 
is it clear that dropping the minimal licensing 
standards would necessarily facilitate more appli- 
cations or more bidders; nor that public officials 
would be willing to do so anyway. 

By the same token, more explicit bidder qual- 
ifications and zonal constraints geared to safe- 
guard regulatory standards would both operate to 
limit the number of effective bidders. The danger 
of bidder collusion would be commensurately 
greater. New safeguards will therefore be needed, 
perhaps the setting of minimum acceptable bid 
prices roughly related to shadow prices, since 
even crude shadow price values would be better 
than pulling the minimum values “out of thin 
air.” 

This latter point merely underscores our posi- 
tion throughout; viz., that some combination of 
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second-best options is the safest way to proceed 
during this formative period before all pros and 
cons have been carefully scrutinized.*° 
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DISCUSSION 


Atrrep E. KAHN: One of the greatest obstacles to 
the efficient pricing of communication services seems 
to be a wide gap between the costs of service of the 
established common carriers and the costs of facilities 
embodying the most modern technology: microwave 
radio, satellite, and the newest coaxial cable. Levin’s 
paper reminds us that this generalization applies 
clearly only to the comparison of private costs: until 
we take into account the opportunity cost of the 
spectrum that the first two of these new media use, 
we cannot be sure how great is their margin of supe- 
riority in terms of social costs. 

But even with this correction, the rate of techno- 
logical progress in long-distance communication has 
been so rapid it has apparently outrun the rate of 
depreciation permitted by regulatory commissions on 
existing facilities. In consequence, the embedded costs 
that the carriers are entitled to recoup from subscrib- 
ers are apparently far higher. than the costs of the 
newest facilities. This seems to be the main reason 
why, despite the presence of economies of scale, both 
Comsat and the far smaller carriers and private users 
mentioned by Leland Johnson have been able to un- 
dercut A.T.&T. and the other carriers on the bare 
line haul communication service. 

It is of course at current, not historic costs that 
prices should be set in the interest of economic 
efficiency. It is only if rates are reduced all the way 
to current costs for those customers in a position to 
be served by facilities embodying the newest technol- 
ogy that that technology will be adopted at the opti- 
mum rate. In addition, the development of the tech- 
nology itself is responsive to pressures of demand. 
Fullest advantage can be taken of these dynamic 
economies of scale only if the pattern of rate reduc- 
tion conforms to those potentials. 

But this is impossible to do if, as Peck points out Is 
typical, regulatory commissions permit the carriers to 
earn embedded costs. Nor is that policy unreasonable. 
It is not the fault of the common carriers if their past 
depreciation allowances have been unrealistically low. 
So their rates have been based on the average cost of 
a composite of new and old facilities and their cap- 
tive customers have enjoyed the benefits of the new- 
est technology only in proportion as it is actually 
adopted. 

What’s done is done. It seems unlikely that users 
can escape paying these sunk costs. As Peck points 
out, the proposed single international entity would 
probably have to buy out the cable investment, pre- 
sumably at its unrealistically high book value; and 
rates would continue to embody a return on it. The 
hope is that we can avoid compounding these errors 
and distortions in the future, by getting the best pos- 
sible investment decisions (and more realistic depre- 
ciation rates) from now on. And that is the major 
argument for a single entity in the international 
arena. 

I do not know enough to offer a confident predic- 
tion that the chosen instrument approach will im- 
prove matters. Peck has ably reviewed the pros and 
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cons. I think he underestimates the Averch-Johnson 
danger if competition is entirely removed. It is not 
just that, as he puts it, “a single entity is not inher- 
ently a solution to the problem of rate base expan- 
sion”; the danger is accentuated if competition is 
eliminated. As he correctly observes, the most impor- 
tant mitigating factor is regulatory lag: the longer the 
delay in adjusting rates to altered costs, the greater 
the incentive of regulated companies to use the low- 
est-cost technology even when it is less capital inten- 
sive. But note that the FCC’s continuing surveillance 
policy, justly hailed as a method of making regulation 
more efficient, has the unfortunate effect of shortening 
the regulatory lag—hence of strengthening the Av- 
erch-Johnson tendency. 

On the other hand, I find persuasive some of the 
counterconsiderations that Peck adduces, explicitly or 
by implication. So long as Comsat is confined essen- 
tially to the role of a carriers’ carrier, the only real 
competition possible between it and the other carriers 
is for certification. Faced with competing applications, 
the FCC is under strong temptation simply to divide 
the market between the applicants. Note, for example, 
the fair shares policy embodied in its 1968 decision 
authorizing the terrestrial carriers to lay down an- 
other transatlantic cable—the TAT-5*—when it at- 
tached the condition that the parties use satellite cir- 
cuits in sufficient numbers to fill the unused satellite 
and cable facilities “at the same proportionate rate.” 
And note its refusal in that case seriously to decide 
which method of meeting the incremental demand 
would be more economical: “We do not believe that 
any useful purpose would be served by going over 
relative costs. . . . We do not feel it necessary to 
make definitive findings on the relative merits of 
TAT-5 and present . . , satellites... . There are diffi- 
culties in making comparisons between cable and sat- 
ellite costs.” 

And, as Peck suggests, it could well be that con- 
stant scrutiny by the large users of the international 
circuits, led by A.T.&T., would be a far more effec- 
tive means than the limited kinds of competition that 
prevail today of assuring that the chosen instrument 
did in fact employ the lowest-cost combinations of 
facilities. 

But it is very hard for an economist to give up 
even the present limited possibilities of competition. 
The opportunities for dynamic loss in any situation 
that gives a single company discretionary control over 
what directions technological change is to take, sub- 
ject only to regulatory scrutiny, could well exceed the 
very great efficiency gains that a single, multimodal 
carrier could achieve. Perhaps the better alternative is 
to permit more direct competition between Comsat 
and the terrestrial carriers, by permitting more of the 


1Tn the matter of A.T-&T. ef al, Applications for 
authorisation to participate in the construction and 
operation of an integrated submarine cable and radio 
system, etc., Memorandum Opinion, Order and Au- 
thorization, 13 FCC 2d, 235 (1968). 
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users who-can deal directly with it to do so, just as 
the FCC has authorized direct competition between 
private and independent common carrier microwave 
radio systems and A.T.&T. This kind of competition 
can only be selective: only the large users can take 
advantage of it. And this means that the benefits of 
the new technology would accrue in full measure only 
to those users. But the competition would be genuine 
and would come closer than any other device to get- 
ting rates—some of them right away, all of them in 
time—down to marginal costs, which is where they 
belong. 

The essential characteristic of the public utility is 
the limited possibilities of competition. The growing 
rivalry that Johnson describes is highly selective. If, 
as he correctly points out, the existing carriers are not 
permitted to meet it by reducing rates discriminato- 
rily down toward their long-run incremental costs, se- 
rious inefficiencies may be introduced, depriving all 
subscribers of the benefits of economies of scale. But 
the result is discrimination—and unless the competi- 
tion is carefully controlled, it could result in higher 
rates for the captive subscribers than they would oth- 
erwise pay. It may well be also that the new domes- 
tic entrants are really being subsidized by those cap- 
tive customers in another way: to the extent their 
cheaper and in some ways lower-quality and less-reli- 
able service is attractive to customers only because 
A.T.&T. provides them backup—if the proffered ser- 
vice fails, the customer can always pick up his tele- 
phone—the regular subscribers may in fact be subsi- 
dizing them by bearing the total cost of those backup 
facilities. 

But freer competition need not be wholly discrimi- 
natory. On the contrary, it may force the existing com- 
mon carriers to introduce a less discriminatory pricing 
system than they now employ. The principle of aver- 
aging that underlies their rate making extends to the 
costs not just of new and old technology but also of the 
various geographic parts of their operations. A.T.&T. 
prices its services uniformly on the basis of nationwide 
or system-wide average costs. Since the tendency to de- 
creasing costs is most marked when given facilities are 
used with greater intensity, it appears that the com- 
pany’s cost of service is far less on the intensively uti- 
lized, heavily traveled routes, and corresponding far 
‘above average on the thin routes. Yet the rates are the 
same per mile on both. This apparently has been one 
factor facilitating the entry of competitors on the for- 
mer routes. The FCC has never clearly confronted this 
problem. If it wants A.T.&T. to price uniformly, 
then it will have to preserve the system of internal 
subsidization that this involves by denying competi- 
tors the right to enter the lower-cost-higher-density 
markets, as the dissenting commissioners in the MCI 
case contended it should have done. If instead it 
wants users to enjoy the benefits of competition, it 
must also envisage the breakdown of uniform, nation- 
wide pricing and permit A.T.&T. as well to move to 
a system of nondiscriminatory, route-by-route pricing, 
if important economies of scale are not to be lost. 

So competition of sorts is feasible in communica- 
tions, both domestically and internationally. But, par- 


adoxically, its vastly increased possibilities of the last 
decade also increase the importance of regulatory 
scrutiny—to see to it that discriminatory price-mak- 
ing does not in fact end up imposing burdens on the 
captive subscribers who do not enjoy its benefits; and 
that competitors do not get a free ride on the facili- 
ties of the switched national network or impair the 
quality of its performance. And finally, as Levin dem- 
onstrates, competition can be grossly distorted if the 
various rival suppliers do not have to pay the oppor- 
tunity costs of the spectrum that they use. 

Rocer G. Nott: The Chairman of this session has 
requested that I focus my remarks upon Professor 
Levin’s paper on allocating the electromagnetic spec- 
trum. 

The most telling argument against proposals to es- 
tablish a market in spectrum rights has been that the 
nature of spectrum interference makes a free spectrum 
market unworkable. Levin accepts this argument, but 
he then goes on to show that a limited market system 
could be beneficially established in many regions of 
the spectrum even if the interference problem is as 
difficult as opponents of markets have contended. 

In my view Levin overestimates the importance of 
the interference problem and therefore underestimates 
the extent to which it is technically feasible to de- 
velop a spectrum market. Levin argues that a reason- 
ably unfettered market in spectrum rights would not 
function efficiently because of two aspects of the spec- 
trum interference problem: the unpredictability of 
spectrum interference, and the existence of an interac- 
tion effect between spectrum emissions, causing in- 
terference to a third user when neither interfering 
emission would, by itself, cause interference. Spectrum 
interference occurs most frequently between users of 
adjacent bands, harmonic frequencies, or the same 
band but in different geographical areas. These types 
of interference are unpredictable in the sense that the 
degree of interference depends partly upon random, 
uncontrollable, natural phenomena. But the probabil- 
ity of these phenomena occurring is reasonably well 
known, and the interference problems they create can 
be controlled by altering signal “inputs,” such as sig- 
nal strength and directionalization, antenna height, or 
the specifications of signal-generating equipment. This 
knowledge is the basis for existing spectrum alloca- 
tions by the FCC. 

An unregulated market in spectrum rights as cur- 
rently defined (but made indefeasible) would not 
work, since technological advances would soon create 
a greater interference capacity within a given specifi- 
cation of input limitations. But an unregulated mar- 
ket could work if spectrum rights were defined geo- 
graphically and in probabilistic terms; i.e., a user 
could radiate on a given band so long as his received 
signal strength did not exceed some maximal level 
anywhere outside the perimeter of his geographical 
area more than some specified fraction of the time. 
Among the probable consequences of “output” regula- 
tion of the spectrum would be the development of a 
new industry of spectrum monitoring. Firms would 
place devices on the boundaries of spectrum-use areas 
which would record the received signal strength from 


all users whose spectrum rights were confined to one 
| of the adjacent geographical areas. Users would then 
use information from the monitoring device to vary 
. signal-generating components to keep received signal 
strength within the specified limits. Such a system 
‘ would result in less interference than the present sys- 
tem, for users would have added incentive (the possi- 
: bility of legal action and/or fines) to alter emitted 
signal strength in response to changes in natural con- 

' ditions affecting signal reception. 
| Levin’s argument about the difficulties of dealing 
' with interaction interference has more technical valid- 
city, but fortunately this phenomenon is very rare, and 
probably not important enough to be a governing 
|factor in the choice of spectrum allocation institu- 
„tions. In the rare instances when such interference 
‘does occur, the cause is usually in the proximity of 
antennas, In this case it is rather easily solved by re- 
iSpacing antennas or by constructing shields and traps 
around existing antennas, Because of their rarity and 
'their rather inexpensive solution, cases involving this 
type of spectrum interference would be unlikely to 
reach the courts, but if they did, then responsibility 
for correcting the situation would probably be placed 
‘upon the most recent entrant among those mutually 
interfering. As long as the courts allowed the respon- 
sible party to effect the least expensive solution that 
id not violate anyone’s spectrum rights (e.g., the re- 
sponsible party could construct a shield for another 
antenna as well as move his own), no serious ineffi- 

clencies or inequities would arise. 
| The problem that most clearly could not be han- 
died by a market and access to the courts is that of 
spurious emissions. This type of interference generally 
occurs over too narrow a geographical area for a sin- 
gle instance to create damages sufficient to justify 
lawsuits, yet the cumulated damage of all spurious 
emissions could be high in an unregulated environ- 
ment. The easiest solution is to set national standards 
limiting the radiation generated by electrical ma- 
chinery, but this creates the possibility of significant 
inefficiencies, There is no reason to require the same 
standards for electrical equipment located in unpopu- 
lated areas as are required in big cities. Yet regulation 
of spurious emissions probably can be efficient only if 
applied uniformly at the production stage. Further- 
more, the probability of a spurious emission creating 
interference depends upon the technical composition 
of the receiving device and the geographical separa- 
tion of sender and receiver as well as upon the 
strength of the emission. (Receiver quality occasion- 
ally is a factor in interaction interference, also.) The 
optimal solution to many spurious emission problems 
is to improve the quality of the receiving device: a 
ham operator who interferes with his neighbor's tele- 
vision reception will usually place a trap on the TV 
rather than improve his own equipment. Because the 
spurious emissions problem is so knotty, a market 
system probably cannot protect spectrum users from 
this type of interference, and direct regulation is 

therefore required. : 

| Another major difficulty of a market system relates 
to radio and television broadcasting. The profitability 
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of purchasing spectrum outside the present broadcast 
band is dependent upon the ability of the public to 
receive the broadcast. The development of UHF tele- 
vision was retarded by the reluctance of manufactur- 
ers to build television sets that could receive the 
newly opened channels. After the FCC required that 
manufacturers include UHF reception capacity in all 
sets, the development of UHF was governed by the 
growth of UHF receivers in use. Without regulation, 
manufacturers will not expand the reception capabili- 
ties of radio and TV sets until broadcasts on the new 
band generate adequate consumer demand; yet broad- 
casters will not use the new bands unless receivers are 
equipped to pick up their broadcasts. If a spectrum 
market is to work in allocating the spectrum among 
different types of users, the FCC must retain the au- 
thority to define the band reception capacity of re- 
ceiving devices. This conclusion is not without norma- 
tive overtones: if an individual knows that he will 
never want to watch UHE television, why should he 
be forced to pay more for a television set capable of 
picking up worthless (to him) broadcasts? 

The preceding discussion suggests that a workable 
market for the spectrum is technically feasible; how- 
ever, normative considerations may encourage us to 
shy away from maximal dependence upon the market. 
Aside from the argument Levin puts forth with re- 
gard to spectrum use by public agencies, the develop- 
ment of an unregulated spectrum market could have 
an important impact upon the quality of broadcast- 
ing. Currently broadcasters have some incentive, 
though admittedly little, to produce “public service” 
(i. e., less profitable) broadcasts to satisfy the “public 
interest” clause of the Communications Act as inter- 
preted by the FCC. An unregulated market for 
broadcast spectrum would remove this incentive and 
would also insure that only the more profitable bid- 
ders for spectrum obtained radiation rights. Under 
these conditions, one would expect even less variety, 
quality, and relevance in broadcasting than currently 
exists. 

Probably the only hope for improving television 
quality is to increase competition in the industry. As 
long as the number of television channels (and, par- 
ticularly, networks) is small, programming will ignore 
the tastes of groups too small or too poor to exercise 
significant effective demand for an advertiser’s prod- 
uct. Making broadcasting a private good, either by 
garbling signals or by switching television to wire, 
will add effective demand for program content to the 
factors influencing broadcast decisions, creating incen- 
tives to program for smaller but affluent groups of 
viewers. ‘The “wired city” proposal has the additional 
advantage of freeing substantial spectrum: a televi- 
sion station uses several hundred times as much spec- 
trum a3 a typical land mobile user. Removing televi- 
sion from the spectrum in large cities would, for a 
while, make the spectrum a free good again in almost 
all of the United States. This fact is not incidental to 
the prospects of achieving some changes (perhaps a 
market) in spectrum allocation. The prospects of e3- 
tablishing a spectrum market are improved if the 
market price will initially be very low, thereby assur- 
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ing that a new allocation procedure will not produce 
an immediate reshuffling of radiation rights and a loss 
of investment by some users. Unfortunately, removing 
all television from the spectrum has two serious 
drawbacks. First, switching totally to pay TV will 
have a highly regressive income redistribution effect: 
lower income groups watch television more than oth- 
ers, but spend less on advertised consumer goods. Sec- 
ond, one of television’s most useful functions—allow- 
ing mass visual communication on issues of great na~ 
tional importance—would be eroded. 

The preceding analysis suggests that normative con- 
siderations and not interference problems are the 
binding constraints on the extent to which a market 
system can be used for spectrum allocation. At the 
Same time, the differences between Levin’s conclusions 
and mine should not be overemphasized. We agree 
that much greater reliance should be placed upon 
market devices. Together the two papers indicate the 
bounds within which feasible market options lie. 

Wuaram H. Mecxzuinc: The papers prepared for 
this session are a welcome diversion from the usual 
fare at these meetings. All truly address important 
current policy issues. Peck and Johnson deal with 
market structure in the communications industry, 
while Levin addresses the management of the fre- 
quency spectrum. 

Peck reviews the rationale for establishing a single 
entity to supply overseas transmission services. He is 
concerned that multiple ownership will lead to paral- 
lel expansion of cable and satellite facilities, whereas 
cost considerations dictate that any expansion should 
emphasize satellites. Unfortunately, the abbreviated 
nature of his cost comparisons and his descriptions of 
how the estimates were derived leave some doubt 
about their validity. More important, in discussing 
the advantages and disadvantages of a single entity, 
he neglects the long-run entry problem which charac- 
terizes a regulated single entity. Moreover, he offers 
no analysis or evidence to support the view that a 
single entity would, as opposed to could, be regulated 
so as to provide more effective overseas service even 
in the short run. The will and power of the Federal 
Communications Commission to regulate domestic 
communications is open to question. On the interna- 
tional scene where it confronts an array of govern- 
ment-owned communications enterprises, the Commis- 
sion’s ability and willingness to regulate are virtually 
nonexistent. A single entity in overseas communica- 
tion means an unregulated monopoly. This is, of 
course, precisely the arrangement which prevailed 
pre-Comsat. Before we discard the increment in 
competition, however small, which Comsat has intro- 
duced, it would be comforting to have more assurance 
that the prices charged for overseas service by the 
new single entity will be more sensitive than those 
which prevailed for two decades after World War II. 

Mr. Levin is anxious to improve the management 
of frequency spectrum, but rejects what he calls a 
“full-fledged” spectrum market as the solution. He 
lists three characteristics of frequency utilization “that 
impede the efficient definition, enforcement and recon- 


stitution of rights in spectrum.” These are: (1) the 
variability in signal outputs due to natural phe- 
nomena beyond the users control; (2) the general un- 
confinability of radiation irrespective of spectral re- 
gion or transmission mode; (3) the intermodulation 
effects. These three factors are alleged to raise ques- 
tions as to whether rights can be bought, sold, or re- 
constituted efficiently in a bona fide market. Levin 
combines this analysis with political considerations 
and on the basis thereof recommends a “middle op- 
tion” as the best strategy for frequency management, 
where middle options range from shadow pricing to 
the auction of federally designated nonresalable ra- 
diation rights. 

Anyone who has worked on the frequency manage- 
ment problem must be impressed that doing anything 
constructive is at bottom a political problem. Levin’s 
attempt to suggest a staged approach to implementa- 
tion of a market is in that respect to be commended. 
Nonetheless, his analysis is distressing, and his recom- 
mendations neglect what seem to me to be the most 
important political realities. 

The distress stems from having an economist need- 
lessly lend aid and comfort to the enemy; namely, 
the engineers and physical scientists, who for ten 
years have been raising the same specters Levin raises 
as reasons. (among others) a market for frequencies 
won't work. 

They are not valid objections to a market for fre- 
quencies. They confuse the question of whether some 
“ideal” private rights can be defined and exchanged 
with whether any rights can be defined and a market 
for them created. It should be clear that radiation 
rights need not be defined in terms of emission or 
output; they can be defined in terms of inputs just as 
they are now. From that standpoint the fact that 
cries out for attention is that we already have a mar- 
ket for rights. The right to radiate energy is bought 
and sold all the time in the broadcast bands. In view 
of that fact, it is a little hard to understand what 
people mean when they say that rights cannot be de- 
fined, so as to effect a market for them. 

Second, even if rights are defined in terms of emis- 
sion or energy output (which I believe to be prefera- 
ble), it is not necessary that such rights in some sense 
be perfect. Rights are not perfect in other resources; 
€g., the view problem and land. Is that a valid rea- 
son for abandoning the market for land? We are con- 
fronted here with the problem so prevalent in eco- 
nomics today, that it is not sufficient to show that a 
market is better than any alternative; one must dem- 
onstrate that it is perfect, All three of the problems 
raised by Levin exist whether there is a market for 
frequencies or not. What do we do about these three 
problems now? The answer is virtually nothing, and 
insofar as anything is done, e.g., enforcing manufac- 
turing standards for noncommunications devices 
which emit energy, those same things could be done 
under a market system. With private ownership of 
rights at least, there would be an incentive to develop 
means of detecting and curtailing spurious emission, 
and for forcing those who radiate to adjust their out- 
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puts to variations in natural phenomena, We might 
even find out more about the natural phenomena, In 
short, there may be reasons for a stepwise approach 
to creating a better market for frequencies, but if so, 
that has nothing to do with the feasibility of a mar- 
ket system. 

On the political side, it seems to me that Levin’s 

suggestions ignore some of the most potent political 
facts of life. For example: (1) The present system 
of allocation and assignment has generously endowed 
powerful interest groups with emission rights; eg. 
the airlines, hams, radio astronomers, the military ser- 
vices, broadcasters, the American Telephone and Tele- 
graph Company, and on and on. Those groups are 
not going to take lightly the threat that Congress or 
the FCC will impose user charges for the exercise of 
rights which they have had at no cost up to now. (2) 
Politicians, generally, and Congress in particular have 
a Special interest in the broadcast business. Many pol- 
iticians and congressmen are part owners in television 
and radio stations. More importantly, even “nonpoli- 
tician” owners of broadcast facilities have potent po- 
litical power. Frequently, local newspaper publishers 
also own a TV or radio station. No congressman who 
is seriously concerned about staying in office is likely 
to vote for a measure that requires these organiza- 
tions to begin paying for a resource they have hereto- 
fore been authorized to use without charge. 
i’ Given these powerful interests, it would seem more 
practical to think in terms of bribes we can offer than 
charges we can levy if we hope to make any progress. 
If we could combine bribes with a few more speeches 
by Mr. Agnew, we might persuade the industry of the 
merits of converting frequency spectrum to private 
ownership. 

Wirra K. Jones: All three papers raise a com- 
mon question: what should be the role of regulation, 
as opposed to competitive market forces, in shaping 
national telecommunications policy? I would like to 
make a few observations about the nature of regula- 
tion. 

First, most regulators take their jobs seriously, and 
it is extremely difficult to persuade any of them that 
the functions they are performing are contrary to the 
best interests of society. Thus, the frequency manager 
(the principal subject of Levin’s paper) and the com- 
mon carrier regulator (the principal subject of the 
Peck and Johnson papers) consider themselves to be 
endowed with something akin to a holy mission. 
They will not easily relinquish the authority to allo- 
cate frequencies to their “proper” uses; to select the 
“best” users of those frequencies from among compet- 
ing applicants; to prevent the “unwarranted” entry of 
newcomers; and to set aside “unfair” reductions in 
rates. To do so would be a form of regulatory heresy. 

Second, most regulation creates a host of special 
equities (or vested interests) which make the intro- 
duction of market pressures especially difficult. The 
spectrum user, of course, is the most flagrant example 
of somebody who “is getting something for nothing” 
and who will seek to preserve the regulatory scheme 
that provides such a bonanza. The Levin paper devel- 


ops this problem in detail. Even those who are rela- 
tively disadvantaged—such as land mobile users and 
communications satellite proponents—shy away from 
the idea that the appropriate method for obtaining 
greater access to the spectrum is to pay the govern- 
ment for the privilege (in amounts exceeding those 
that alternative users would be prepared to pay). 

The Johnson and Peck papers cite some more run- 
of-the-mill examples: the franchised firm protected 
against competition by certification requirements; 
shareholders with a stake in obsolescent investment; 
high-cost customers who obtain services at reduced 
rates because the regulated company is in a position 
to charge other customers rates considerably in excess 
of cost. All will vigorously resist entry and innovation 
which threaten their interests. 

Third, Congress consistently gives regulatory agen- 
cies lofty missions to fulfill but is extremely niggardly 
in allocating the resources needed to accomplish those 
missions. There are some talented individuals among 
the regulators, but they are few and far between. In 
my opinion, the problem of governmental personnel 
will get worse before it gets better. Does Levin really 
envisage a Federal Communications Commission or 
an Office of Telecommunications Management capable 
of computing and utilizing “shadow prices” with any 
degree of sophistication? Does Johnson believe that 
the FCC will surpass the ICC in its capacity to prop- 
erly compute, and wisely use, such concepts as long- 
run incremental costs and fully allocated costs—these 
have been the grist of the ICC’s mill for over thirty 
years in its efforts to control rail-motor competition? 
(I gather from Jobnson’s conclusion that he does 
not.) Does Peck believe that the FCC will be in a 
better position to cope with a “single international 
entity” than it has been in respect of A.T. & T. on 
the domestic front? A.T, & T. is much larger than 
any international entity would be, but size is not dis- 
positive; it is the availability of alternatives that 
counts. And for the international entity there would 
be none. Moreover, it is unclear how any government 
agency—including the FCC—can control the rates for 
the “space segment,” which are fixed by Intelsat and 
not the FCC, unless there exists some cable capacity 
which can be employed as leverage in preventing 
excessive rates, 

Fourth, the combination of the preceding factors— 
the concern of the regulators about their prerogatives, | 
the vested interests or equities created by regulation, 
and the inadequacy of regulatory resources—all com- 
bine to create enormous pressure for the preservation 
of the status quo. 

In the usual instance, there is the problem of inor- 
dinate delay in obtaining necessary approvals from 
regulatory authorities. Where regulatory prerogatives 
are threatened, or vested interests among the regu- 
lated are disturbed, there may be a flurry of activity 
ag, for example, in the case of CATV. Otherwise, 
proceedings tend to drag on and on. The domestic 
satellite proceeding is perhaps the most notorious ex- 
ample. But even the MCI case, to which Johnson 
points, is still pending on petition for reconsideration; 
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and the scope of the “foreign attachments” opinion is 
still being explored in the context of the complex tar- 
iff revisions of the telephone companies which are 
being hotly debated. 

In decisions on the merits, the interests of existing 
companies receive enormous weight. This is true in 
the area of spectrum allocation, as noted by both 
Johnson and Levin. And it is evident in the “traffic 
sharing” decisions involving cable and satellites 
(Puerto Rico and TAT-5) to which Peck re- 
fers. There are exceptions, to be sure, and some of 
them are quite important: the opening of the spec- 
trum to private microwave; the loosening of the rules 
relating to foreign attachments. But these are excep- 
tions and they required enormous struggles—-with the 
backing of powerful industrial interests (the private 
microwave users and the manufacturers of electronic 
equipment). 

These problems, to me, suggest a greater reliance on 
market forces. 

The issue confronted by the Levin paper is the 
most intractable. All four of the factors I have men- 
tioned are lined up in opposition to any movement 
toward greater emphasis on market forces. More in 
desperation than in earnest, I propose that frequencies 
be leased at public auction for uses predetermined by 
the FCC; that Congress direct the FCC to maximize 
revenues from the leasing of the radio spectrum; that 
99 percent of the proceeds so raised be employed in a 
“package” of educational, welfare, and urban pro- 
grams that might hopefully attract allies; and that 
the remaining 1 percent be paid into a pension fund 
for retired congressmen, Federal Communications 
Commissioners, and FCC staff. 

On the Peck paper, there is little that I can add to 
the proposal I made to the staff of the Presidential 
Task Force: that the problem of cable construction 
be resolved by a publicly announced policy to the ef- 
fect that A.T. & T. should be permitted to maintain 
its present capacity In cables but should not be per- 


mitted to increase its capacity unless it divests its 
cable facilities to a separate cable company. If a sep- 
arate cable company can survive in competition with 
satellites, A.T. & T. should have no greater objection 
to divestiture here than in the case of the single inter- 
national entity (which would require similar divesti- 
ture). If a separate cable company is not viable, there 
is no substantial case for expanding existing cable fa- 
cilities. Comsat, which affords the greatest promise for 
technological progress and economical international 
communications, should be cut loose from the con- 
ventional carriers; it should be permitted to deal with 
ultimate users (i.e., the “authorized user’ decision 
should be reversed); and it should be given access to 
such users, where local telephone monopolies inter- 
vene, through compulsory interconnection. 

For me, the Johnson paper presents the most in- 
triguing discussion, since it presents in a microcosm 
the basic question of whether it makes any sense, as a 
general matter, to have a regulatory scheme charac- 
terized by certificates of public convenience and ne- 
cessity and minimum rate regulation. I have my 
doubts. Special problems may be presented by spec- 
trum utilization and vertical integration, but generally 
it seems that, if an incumbent company can do a job 
more efficiently than a newcomer, it does not need 
regulatory assistance in excluding the newcomer. And 
if an incumbent company cannot do the job more ef- 
ficiently than the newcomer, it does not deserve, and 
should not be given, regulatory protection. I would 
leave any problems of predatory pricing to the anti- 
trust laws (admitting that they are not wholly per- 
fect in this respect), and would leave service to rural 
areas to such agencies as the REA and other direct 
support programs. But I believe that the Johnson pa- 
per--and the other papers as well—shed valuable 
light on the important problem of government licens- 
ing of new entry in the regulated industries generally 
and in the telecomrmunications field in particular. 
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This essay aims to assess the role of imperial- 
ism in the economic structure of modern, ad- 
vanced capitalist nations, particularly the United 
States. For much of the discussion, my vantage 
point will be that of the largest oligopolistic cor- 
porations which most economists view as com- 
prising the typical locus of decision making—at 
least’ on the production side of such economies. 
Given the shares of total employment, assets, 
sales, and investible funds usually accounted for by, 
say, the 500 largest of such corporations, an as- 
sessment of the significance of imperialism for 
them may serve as a first approximation to its 
significance for the economy as a whole. 

' Between 1870 and 1914 the advanced capitalist 
economies all experienced intense public discus- 
ions on the question of imperialism which then 
meant specifically the acquisition of colonial pos- 
sessions. Since that time, imperialism has taken 
on a broader significance. The term has been used 
generally to describe the network of means of 
control exercised by one economy (enterprises 
and government) over another. Colonialism is 
then only one such means, decreasingly in evi- 
dence as time passes. Multinational corporations 
and foreign aid, for example, are among some 
other major means of control. 

| Control of part or all of a foreign economy is 
an increasingly important objective of oligopolis- 
tic corporations and their governments in ad- 
vanced capitalist economies, The corporate striv- 
ing to maximize profits (or sales or growth) im- 
plies and is paralleled by a striving to secure max- 
imum control over parts of or entire foreign 
economies. Of course, concrete and changing his- 
torical circumstances may at any moment render 
the achievement of maximum or even any profits 
impossible. So it is with the achievement of the 
imperialist objective of control. Conditions within 
or among oligopolistic corporations and their gov- 
ernments on the one hand and the less devel- 
oped nations on the other may make the degree 
of control attained vary greatly from case to case 
and! from time to time. However, what persists in 
today’s international economy is the ceaseless 
striving of the oligopolistic corporations and their 
goyernments to establish and expand control. 

Lento! is sought by an enterprise and/or its 
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government to assure the secure provision (i.e. 
not subject to the uncertainties and “imperfec- 
tions” of the market) of the following: 
(1) essential imported raw materials and foods; 
(2) markets for its manufactured exports; and 
(3) spheres for the investment of its capital.t 
Thus modern capitalist imperialism comprises a 
complex of private corporate policies, supple- 
mented by induced governmental support, seeking 
to develop secure sources of raw materials and 
food, secure markets for manufactures, and se- 
cure outlets for both portfolio and direct capital 
investment. 


I 


World trade in the era of free trade in the mid- 
nineteenth century and subsequently in the era of 
imperialism developed a complex international 
flow of raw materials? Great Britain carried the 
world division of labor to its furthest degree by 
her total dependence on imports of cotton and 
heavy dependence on imported grain. However, 
to varying degrees enterprises in all the capitalist 
countries sought, found, and developed foreign 
sources of raw materials and foods. In the last 
150 years the availability of raw materials and 
foods coming from abroad has had cumulative 
and far-reaching consequences for the metropoli- 
tan economies, 

Basically the availability of any specific raw 
material has in the past and continues in the pres- 
ent to determine key aspects of the development 
of capitalist economies. First, firms using such 
materials as essential inputs will undertake in- 
vestments and thereby stimulate secondary in- 
vestments according to their experiences with—as 
well as their expectations of—the continued avail- 
ability of the materials at some specific range of 
prices. Second, other firms that establish trans- 
port facilities, warehousing, and distributional 
outlets necessary to utilize the raw materials will 


1For a comparable discussion of the causes for and 
benefits to corporations controlling or evading domes- 
tic market mechanisms, see J. K. Galbraith, The New 
Industrial State (Houghton Mifflin, 1967). 

3 The argument regarding foods is similar to that 
for raw materials. For reasons of space, I will not 
develop it here. 
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make expenditures which themselves then stimu- 
late further secondary investments. Over time, 
the profitability and hence the pattern of all such 
investments will depend significantly on the terms 
of the materials’ availability. 

Third, perhaps the most fundamental influence 
of the availability of imported raw materials lies 
in the historical process of technological change. 
Technological innovation proceeds from some 
presumed degree of availability of raw materials 
as well as the technical problems requiring solu- 
tion. In this sense, the availability of imported 
raw materials will condition the direction of tech- 
nical change.® Since every technical change is 
more or less predicated on related changes 
achieved at a prior time, expectations about im- 
ported raw materials become embedded in the 
importer’s technology. The availability of such 
supplies at any moment of time thus enters as a 
determinant into the heart of the productive pro- 
cesses of the capitalist economy. 

For one illustrative example, consider the mod- 
ern jet engine. The series of technical innova- 
tions that produced this item have made its 
production absolutely dependent on columbium, 
chromium, and cobalt—all commodities whose 
consumption in the United States is totally de- 
pendent on imports. Or consider that in 1966 net 
imports of iron ore equaled 43 percent of domes- 
tic United States production.* 

In summary, capitalist enterprises develop a 
cumulative adaptation to the availability of raw 
materials including those imported. Such adapta- 
tion implies some dependence on the part of pri- 
vate capital. Enterprises function around specific 
expectations of prices and quantities of imported 
raw materials. In this connection, I wish to stress 
that while changes in tastes or technology may 
lessen any industry’s dependence on some im- 
ported raw materials, as long as any quantity still 
needs to be imported for any production, the 
state of dependence continues.” 

As cumulative adaptation implies dependence, 
so dependence implies anxieties on the part of cap- 


* At the end of the nineteenth century, Great Brit- 
ain had ample access to natural dyes. Germany did 
not. The consequent economic history of the synthetic 
dyestuffs and the derivative chemical industry took 
very different directions in the two nations with im- 
portant differential consequences. See R, Sasuly, J. G. 
Farben (Boni and Gaer, 1947). 

t See H. Magdoff, The Age of Imperialism (Monthly 
Review Press, 1969), pp. 48-52, and works cited there- 


š Sce data cited in footnote 4 for evidence on 
the continued U.S. dependence on imported raw ma- 
terials. 


italist enterprises. Their managements confront 
three major possible interferences with the de- 
sired quantities and/or prices of imported raw 
materials. Any particular foreign sources may be 
naturally depleted. Or new sources may fall under 
the control of some other management group 
seeking exclusive or preferred access to the raw 
materials. If the new source yields significant 
price or quantity advantages, the market shares 
(and hence the profits and growth) of enterprises 
with or without such access to these imports may 
be sharply altered. Third, contro! over existing or 
new sources may fall to local political forces bent 
on wage policies, etc., that would change the 
quantities and prices of their exports to the detri- 
ment of their buyers. In conventional terms, the 
uncertainties of commodity and capital markets 
and various actual or potential market imperfec- 
tions do in fact threaten the stability and status 
of enterprises dependent on imported raw materi- 
als, 

Responding to any or all of these anxieties, 
corporate managements ‘generate multifaceted 
strategies. First, where possible they seek to lo- 
cate, secure, and develop alternative sources of 
needed raw materials within different political 
sovereignties to spread their risk. The tactic here 
will often be vertical integration. Another tactic 
may see oligopolists of one nation or international 
grouping acting in concert to stimulate alternate 
sources and divide the known international 
sources amongst themselves through a more or 
less coordinated monopsonist approach. Under all 
circumstances, singly or in groups, private enter- 
prises seek to utilize the international power of 
their governments to assist their efforts to over- 
come existing or possible threats to their lines of 
dependence. Their objective is to ensure that po- 
litical authorities in source countries pursue poli- 
cies which at least block any interference with 
the desired terms of raw materials exports. Fur- 
ther, as much of the world as possible should be 
open for the private development of new, perhaps 
as yet unknown, raw material sources. In pur- 
suance of these objectives, the political complex- 
ions of contending groups in all countries become 
matters of direct and continuous concern.® 

Searching at least to secure and at best to ad- 
vance their market positions, capitalist firms and 


tA. À. Berle, Jr., carries this point further when he 
writes of corporations that “have continuous and 
careful reports made to them on the attitudes and 
aptitudes of the American diplomatic officials, rating 
them according to their probable usefulness in ad- 
vancing or protecting the company’s interests.” The 
Twentieth Century Capitalist Revolution (Harcourt, 
Brace, 1954}, p. 132. 
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governments have moved to establish control 
over foreign economies directly, through vertical 
integration and colonialism in some cases, and by 
less overt pressures on and manipulations of 
markets and formally independent governments 
in other cases.” Amidst changing conditions and 
with varying degrees of success, they have per- 
sisted in their striving to maximize effective con- 
trol over needed raw material sources. In this 
connection it is worth noting that the most con- 
certed effort of a mature capitalism—that of 
Nazi Germany—to achieve security not by con- 
trolling and protecting lines of dependence but by 
breaking them, was on the whole unsuccessful.® 


II 


The levels of sales achieved by corporations 
have always been key variables in the objective 
functions of managements. Whether sales were 
ends in themselves or means to higher profits, 
business has generally sought to secure the widest 
possible markets for its outputs. The history of 
capitalism and particularly its dispersion across 
the globe are heavily bound up with foreign sales, 
especially of manufactured goods. Moreover, the 
oligopolization of industry with its concomitant 
limitation of the domestic market has intensified 
Managements’ interests in foreign sales outlets. 

Whether or not we assume that capitalist econ- 
omies only export what was first produced for do- 
mestic demand, a foreign market that may once 
have been marginal or accidental will often pro- 
vide sufficient profit to induce the firms con- 
cerned to make efforts to secure that market. 
Such efforts in themselves will likely include ele- 
ments of what is here called imperialism. In any 
case, when such efforts prove successful and con- 
sequently an initially marginal foreign market be- 
comes a “normally expected” market, the affected 
corporate managements will make investments 
dependent for their profitability upon the contin- 
ued fulfillment of normal expectations of foreign 
sales. The protection of these lines of dependence 
on foreign sales acts as a major spur to imperial- 
ism in advanced capitalist economies, 

Nor is there concern only with the protection 


TCi. R Robinson, J. Gallagher, and A. Denny, 
Africa and the Victorians (St. Martin’s, 1961). This 
work argues that British colonialism in Africa was 
in large part designed to safeguard her economic 
lines of dependence on India. 

® Germany after 1933 made massive investments in 
the direction of a much-desired autarky. The failure 
to achieve autarky contributed to fascist Germany’s 
imperialist policies in the later 1930's. See B. 5. Klein, 
Germany's Economic Preparations for War (Harvard, 
1959). ` 


of existing foreign sales at any moment. National 
or international agreements among oligopolists 
over market shares—presumed to reflect underly- 
ing economic strengths—-may be upset and/or re- 
vised if member corporations have differing de- 
grees of access to rapidly expanding markets (or 
to raw materials sources as discussed above). 
Thus corporate managers confront both the car- 
rot and the stick of foreign sales. If an actual or 
potential competitor has preferred access to an 
expanding market, his relative economic strength 
and hence his share of a market may rise. Simi- 
larly, the development of special advantages in a 
market that is now or may eventually be rela- 
tively buoyant must attract the attention and ex- 
penditures of ambitious managements; e.g., the 
rush of U.S. corporations to Western Europe. To 
the objective of securing existing foreign markets 
we add that of developing the most advantageous 
possible access to potentially important markets. 
As in the case of raw material imports, firms 
move with their governments to exert control 
over foreign markets. 

We have used sales in this discussion rather 
than exports to encompass the increasing moves 
of particularly U.S. corporations to supply mar- 
kets from foreign producing subsidiaries. Access to 
relatively cheaper labor or other inputs will fre- 
quently motivate such movement. Often the 
movement follows from a desire to keep export 
markets when they are closed or threatened by 
disadvantageous tariff or similarly restrictive reg- 
ulations. Indeed, corporate strategy may establish 
subsidiaries, which make low profits or even 
losses for a while, when the larger objective is the 
maintenance or development of a firm position in 
a particular foreign market. In general, the estab- 
lishment of such subsidiaries is another stage in 
an evolving corporate strategy which, by securing 
lines of dependence, simultaneously deepens 
them.® Policies aimed to protect actual or poten- 
tial exports will only be intensified with the addi- 
tion of foreign producing subsidiaries to the over- 
all picture. 

I can summarize that picture with rough data 
for 1968 which indicate that beside some $35 bil- 
lion in U.S. exports, U.S. investments abroad— 
mainly direct investment in subsidiaries—ac- 


*For concrete examples in the recent history of a 
corporation, the Ford Motor Company, and a country, 
Brazil, sce M. Wilkins and E. E. Hill, American Busi- 
ness Abroad (Wayne State Univ. Press, 1964), pp. 
406-32; and C. McMillan, Jr, R. F. Gonzales and 
L. G. Erickson, International Enterprise in a De- 
veloping Economy (Michigan State Univ. Business 
Studies, 1964), pp. 28-33. 
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counted for $200 billion in further sales.t° The 
importance of foreign subsidiaries for the U.S. 
economy generally, as well as for individual cor- 
porations, is also clear. International investment, 
it appears, has grown twice as fast as world GNP 
in the last twenty years. The role of U.S. corpora- 
tions in that investment has risen rapidly over the 
same period.“ Active U.S. corporate participation 
in this very dynamic sector of the world economy 
continues to offset certain internal tendencies to- 
ward slower growth rates and stagnation. 


i 


Historically, differential rates of interest pre- 
sumably motivated foreign portfolio investments. 
However, foreign direct investment has tradition- 
ally been a major component of corporate strat- 
egy aimed at securing the raw materials, food, 
and markets described above; that is, foreign di- 
rect investment has often been a necessary means 
to protect lines of dependence. However, the very 
success of businessmen in securing their lines of 
dependence historically accelerated the oligopoli- 
zation of industry which in turn generated 
another, related but distinct, pressure for foreign 
private investment. This is the so-called “surplus 
capital” basis for capitalist imperialism.+* The ar- 
gument on this point emerges from the simple an- 
alytics of oligopoly.48 At any given time, oligopo- 
listic corporations, particularly now in the United 
States, confront generally limited and shrinking 
investment opportunities within their own lines of 
business. Retained earnings begin to be shifted in- 
creasingly away from existing lines of production 
into other, as yet unoligopolized, lines, into new 
products, and into foreign investments. The ad- 
jectives conglomerate and multinational are in- 
creasingly applied to such corporations. In sim- 
plest terms, the reason for direct investments 
abroad—as it appears to the investors—~is the 
higher expected marginal rates of return abroad. 


” Estimates offered in Judd Polk, “The Interna- 
tionalization of Production” (U. S. Council of the 
International Chamber of Commerce, May 7, 1969, 
mimeo.). 

u Tbid. 

n Cf. V. I. Lenin, Imperialism, the Highest Stage 
of Capitalism (Moscow: Foreign Languages Publish- 
ing House, n.d, Chap. IV). Lenin did not limit his 
discussion of causes of imperialism to the surplus 
capital argument. See also P. A, Baran and P. M, 
Sweery, Monopoly Capital (Monthly Review Press, 
1966), pp. 178-217; and T. Kemp, Theories of Impert- 
alism (London: Dennis Dobson, 1967), passim. 

3P, A. Baran, The Political Economy of Growth 
(Monthly Review Press, 1957), pp. 44-133. 

4 The proper comparison is between marginal rates 
of return on investments at home or abroad, not the 


Moreover, it ig the relatively more buoyant 
growth of sales and the low wage levels, etc., 
abroad that are most important in conditioning the 
expectations about rates of return. 

Investments in physical plant and equipment 
abroad serve to intensify the pressure for and the 
deeply entrenched quality of imperialism. Thus, 
the urge to invest capital abroad argues for the 
worldwide open door to the investor. Private in- 
vestors have always looked to governmental assis- 
tance in opening and keeping open all doors ev- 
erywhere. So long as commodity trade defined the 
scope of imperial interests, investing corporations 
and their governments might safely ignore the 
policies of foreign governments which did not di- 
rectly affect their interests. But with the system- 
atic establishment of ownership and management 
of physical plant and equipment abroad, nearly 
every detail of a foreign government’s policies be- 
came a matter of concern.*5 

Just as economic development at home affects 
the relative attractiveness of foreign investment 
in the capitalist system, so also foreign invest- 
ments undertaken affect returns to investments in 
certain domestic lines. As foreign investment 
grows, this interdependence probably becomes 
more complex and all-pervasive. While foreign 
and domestic investment may appear as alterna- 
tives to some individual investors, they are mutu- 
ally interdependent taken together; that is, to 
some degree, the profitability of domestic invest- 
ment, and hence employment levels, depends on 
the profitability of related foreign investments. 
Thus imperialist contro] over the environment of 
foreign investments may well be essential for the 
profitability of domestic investments.1¢ 

The evidence indicates, for the United States, 
that marginal rates of return on foreign invest- 
ments continue to exert a strong attraction for 
U.S. capital. And the U.S. government is clearly 
basing its foreign and domestic policies around 
the expectation of continued major outflows.17 


comparison of marginal rates abroad with average 
rates at home as in D. K. Fieldhouse, ‘Imperialism: 
An Historiographical Revision,” Econ. Hist. Rev., 
Second Series 14 (1961), pp. 187-209. Note also the 
exception to this generalization in the above discussion 
of motives for the establishment of foreign sub- 
sidiaries, 

cf L. H. Jenks, The Migration of British Capital 
to 1875 (A. A. Knopf, 1927). 

Cf. the criticism of Keynes offered in S. H. 
Frankel, Some Conceptual Aspects of the International 
Economic Development of Underdeveloped Terri- 
tories (Princeton Univ. Press, 1952), pp. 10-12. 

"See the interview of M. H. Stans, Secretary of 
Commerce, in U.S. News and World Report (Sept. 8, 
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IV 
The imperialism of modern capitalism—partic- 
ularly the predominant U.S. variety—consists of 
' a set of economically rational responses by capi- 
'talists to the opportunities for economic security 
‘and advantage obtainable through the control of 
foreign economies. The policies pursued by man- 
‘lagers (chiefly of the largest oligopolies) toward 
'Ithis objective—supplemented by their bringing 
‘istate power to bear4’—comprise the pattern of 
, actions of an imperialist capitalism. The fruits of 
_ imperialism are some special “gains” from inter- 
national economic transactions. 
On capital account, the story is vivid. From 
1950 to 1968 the foreign assets of U.S.-based cor- 
| porations (i.e. direct investments) rose from 
about $12 billion to an estimated $65 billion, an 
Increase of $53 billion. In the same period, the 
“net outflow of direct investment from the United 
' States fell short of income received from direct 
investments by over $15 billion.19 These truly im- 
pressive gains from U.S. foreign direct invest- 
iment have involved the shifting of “surplus out 
of ... countries and transferring control over a 
Harge part of their productive resources to the 
great imperialist corporations.”?° 
|i On trade account the special gains are most 
clearly seen in terms of the commodity structure 
„of trade. Professor Kenen chooses the phrases 
“unique characteristics” and “fortunate diversity” 
‘in describing the pattern of U.S. exports and im- 
ports that has protected the U.S. economy from 
international commodity price fluctuations and 
from internally catastrophic import competition,#+ 
However, what is “uniquely fortunate” for the 
U.S. and other major capitalist nations emerged 
from the past and present control exercised by 
| 


1969): “In the future it may be necessary for more 
U.S. companies, in their own interest, to move into 
the low wage areas of the world and produce for the 
U.S. market. This is a matter of great concern to 
us.” 

For extensive discussions of this use of state 
power, see R. Engler, The Politics of Oil (Macmillan, 
1961), especially pp. 182-229; H. Feis, Europe the 
World’s Banker, 1870-1914 (Yale, 1930); and 
S. Nearing and J. Freeman, Dollar Diplomacy (Month- 
ly Review Press, 1966). 

a Various issues of Department of Commerce, Swr- 
vey of Current Business. 

P, M. Sweezy, “Obstacles to Economie Develop- 
ment,” in C. Feinstein, ed, Socialism, Capitalism and 
Economic Growth: Essays Presented to Maurice 
Dobb (Cambridge Univ. Press, 1967), p. 195. In The 
Age of Imperialism, Magdoff updates the figures and 
corroborates the continuing trend. 
iPP. B. Kenen, Giant Among Nations (Rand, Me- 
Nally, 1964), p. 29. 
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these nations over the rest of the world and, to a 
lesser degree, over one another. 

For example, the international economic situa- 
tion of the British Empire from at least 1870 to 
1914 led British corporations and imperial admin- 
istrators to make all the crucial decisions on the 
economic development of many empire territo- 
ries.*2 Such decisions—administered usually by 
political authorities seeking to make the empire a 
protected economic domain-—included the deter- 
mination of the output mix: agriculture versus 
mining versus manufacture versus services; cot- 
ton versus coffee; and more cotton versus more 
leisure for some. Such decisions included the size 
and direction of any investments in both private 
and public sectors over many decades. Such deci- 
sions systematically determined the controlled 
territories’ tastes, technology, and factor endow- 
ments which underlay their international offer 
curves. 

This past pattern within the British Empire is 
mirrored presently in the other empires, whether 
they be formal political entities or informal, pri- 
vately administered, postcolonial spheres of in- 
fluence; e.g., the U.S. in Latin America. More- 
over, this pattern of rich, advanced corporations 
and their governments historically determining 
the economic structures of their trading “part- 
ners” cannot but call into question the applicabil- 
ity in this instance of the conventional compara- 
tive advantage or gains-from-trade analysis of the 
textbooks which incorrectly assumes the indepen- 
dence of the partners,*8 

The point here is that not only are the indepen- 
dence conditions for some gains-from-trade argu- 
ments absent, but that a systematically biased de- 
velopment of the international economy is the 
consequence. It is that bias—as it has operated 
over the years—that can help to explain the con- 
sistently different attitudes of the advanced capi- 
talist nations and the rest of the world toward the 
performance and promise of the international 
economy as it is structured today. 


V 


I have tried to sketch here the basic outlines of 
some historically developed economic relation- 
ships that bave led oligopolistic corporations and 
their governments to pursue more or less coordi- 


2 On this point, for a detailed case study of one 
British colony, see the author’s doctoral dissertation, 
“Economic Aspects of British Colonialism in Kenya, 
1895-1930" (Yale Univ., 1969). 

2Cf. the comparable argument in S. Kuznets, Eco- 
nomic Growth and Structure (W. W. Norton, 1965), 
p. 121. 
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nated policies aiming to exert control over eco- 
nomic situations in as much of the world as possi- 
ble. I have tried to suggest that the consequences 
of such control introduced a bias into the devel- 
opment of the international economy that favored 
those in control. Lastly it remains to suggest a 
few examples of the important consequences of 
imperialism for the allocation of resources within 
the Imperialist economies. 

The gains from imperialism have accrued in the 
first instance to the private owners and managers 
of capital in the advanced, capitalist countries. In 
this sense the profits from imperialism remain 
private. However, the costs of controlling foreign 
societies are increasingly socialized. Consider the 
complex economic costs—direct and indirect—of 
war and the threat of war, of a vast military-dip- 


lomatic machine, and of oligopolies whose powers 
are enhanced through imperialism. Such costs 
confront us again with the old and fundamental 
question within the metropolis: who benefits and 
who loses from the processes of capitalist imperi- 
alism-—gay, for example, from the war in Viet- 
nam? 

Perhaps a useful way to conclude is to empha- 
size two among the necessary directions for fur- 
ther work on the economics of imperialism. We 
need precise determination of the different groups 
who gain and lose from imperialism. We also 
need some careful study of whether and how al- 
ternate economic systems in the metropolis can 
handle their international economic transactions 
differently. 


THE STRUCTURE OF DEPENDENCE* 


i By THEOTONIO Dos SANTOS 
University of Chile 


| 

| This paper attempts to demonstrate that the 
‘dependence of Latin American countries on other 
countries cannot be overcome without a qualita- 
tive change in their internal structures and exter- 
mal relations. We shall attempt to show that the 
relations of dependence to which these countries 
are subjected conform to a type of international 
and internal structure which leads them to under- 
development or more precisely to a dependent 
structure that deepens and aggravates the funda- 
mental problems of their peoples. 


I. What ts Dependence? 


' By dependence we mean a situation in which the 
economy of certain countries is conditioned by the 
development and expansion of another economy to 
which the former is subjected. The relation of inter- 
dependence between two or more economies, and 
between these and world trade, assumes the form of 
dependence when some countries (the dominant ones) 
can expand and can be self-sustaining, while other 
countries (the dependent ones) can do this only as 
a reflection of that expansion, which can have either 
a positive or a negative effect on their immediate de- 
velopment [7, p. 6]. 


: The concept of dependence permits us to see 
the internal situation of these countries as part of 
world economy. In the Marxian tradition, the 
theory of imperialism has been developed as a 
study of the process of expansion of the imperial- 
ist! centers and of their world domination. In the 
epoch of the revolutionary movement of the 
Third World, we have to develop the theory of 
laws of internal development in those countries 
that are the object of such expansion and are gov- 
erned by them. This theoretical step transcends 
the theory of development which seeks to explain 
the situation of the underdeveloped countries as a 
product of their slowness or failure to adopt the 
patterns of efficiency characteristic of developed 


* This work expands on certain preliminary work 
done in a research project on the relations of depen- 
dence in Latin America, directed by the author at the 
Center for Socio-Economic Studies of the Faculty of 
Economic Science of the University of Chile. In order 
to abridge the discussion of various aspects, the au- 
th q was obliged to cite certain of his earlier works. 
The! author expresses his gratitude to the researcher 
Orlando Caputo and Roberto Pizarro for some of the 
data utilized and to Sergio Ramos for his critical 
comments on the paper. 
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countries (or to “modernize” or “develop” them- 
selves). Although capitalist development theory 
admits the existence.of an “external” dependence, 
it is unable to perceive underdevelopment in the 
way our present theory perceives it, as a conse- 
quence and part of the process of the world ex- 
pansion of capitalism—-a part that is necessary to 
and integrally linked with it. 

-In analyzing the process of constituting a world 
economy that integrates the so-called “national 
economies” in a world market of commodities, 
capital, and even of labor power, we see that the 
relations produced by this market are unequal 
and combined—unequal because development of 
parts of the system occurs at the expense of other 
parts. Trade relations are based on monopolistic 
control of the market, which leads to the transfer 
of surplus generated in the dependent countries 
to the dominant countries; financial relations are, 
from the viewpoint of the dominant powers, 
based on loans and the export of capital, which 
permit them to receive interest and profits; thus 
increasing their domestic surplus and strengthen- 
ing their control over the economies of the other 
countries. For the dependent countries these rela- 
tions represent an export of profits and interest 
which carries off part of the surplus generated 
domestically and leads to a loss of control over 
their productive resources. In order to permit 
these disadvantageous relations, the dependent 
countries must generate large surpluses, not in 
such a way as to create higher levels of technol- 
ogy but rather superexploited manpower. The re- 
sult is to limit the development of their internal 
market and their technical and cultural capacity, 
as well as the moral and physical health of their 
people. We call this combined development be- 
cause it is the combination of these inequalities — 
and the transfer of resources from the most back- 
ward and dependent sectors to the most advanced 
and dominant ones which explains the inequality, 
deepens it, and transforms it into a necessary and 
structural element of the world economy. 


II. Historic Forms of Dependence 


Historic forms of dependence are conditioned 
by: (1) the basic forms of this world economy 
which has its own laws of development; (2) the 
type of economic relations dominant in the capi- 
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talist centers and the ways in which the latter ex- 
pand outward; and (3) the types of economic re- 
lations existing inside the peripheral countries 
which are incorporated into the situation of de- 
pendence within the network of international eco- 
nomic relations generated by capitalist expansion. 
It is not within the purview of this paper to 
study these forms in detail but only to distinguish 
broad characteristics of development. 

Drawing on an earlier study, we may distin- 
guish: (1) Colonial dependence, trade export in 
nature, in which commercial and financial capital 
in alliance with the colonialist state dominated 
the economic relations of the Europeans and the 
colonies, by means of a trade monopoly comple- 
mented by a colonial monopoly of land, mines, 
and manpower (serf or slave) in the colonized 
countries. (2) Financial-industrial dependence 
which consolidated itself at the end of the nine- 
teenth century, characterized by the domination 
of big capital in the hegemonic centers, and its 
expansion abroad through investment in the pro- 
duction of raw materials and agricultural prod- 
ucts for consumption in the hegemonic centers. 
A productive structure grew up in the dependent 
countries devoted to the export of these products 
(which Levin labeled export economies [11]; other 
analysis in other regions [12] [13]), producing 
what ECLA has called “foreign-oriented develop- 
ment” (desarrollo hacta afuera) [4]. (3) In the 
postwar period a new type of dependence has been 
consolidated, based on multinational corporations 
which began to invest in industries geared to the 
internal market of underdeveloped countries, This 
form of dependence is basically technological-in- 
dustrial dependence [6]. 

Each of these forms of dependence corre- 
sponds to a situation which conditioned not only 
the international relations of these countries but 
also their internal structures: the orientation of 
production, the forms of capital accumulation, 
the reproduction of the economy, and, simultane- 
ously, their social and political structure. 


Ill. The Export Economies 


In forms (1) and (2) of dependence, produc- 
tion is geared to those products destined for ex- 
port (gold, silver, and tropical products in the co- 
lonial epoch; raw materials and agricultural prod- 
ucts in the epoch of industrial-financial depen- 
dence); i.e., production is determined by demand 
from the hegemonic centers. The internal produc- 
tive structure is characterized by rigid specializa- 
tion and monoculture in entire regions {the Ca- 
ribbean, the Brazilian Northeast, etc.). Alongside 
these export sectors there grew up certain com- 


plementary economic activities (cattle-raising and 
some manufacturing, for example) which were 
dependent, in general, on the export sector to 
which they sell their products, There was a third, 
subsistence economy which provided manpower 
for the export sector under favorable conditions 
and toward which excess population shifted dur- 
ing periods unfavorable to international trade. 

Under these conditions, the existing internal 
market was restricted by four factors: (1) Most 
of the national income was derived from export, 
which was used to purchase the inputs required 
by export production (slaves, for example) or 
luxury goods consumed by the hacienda- and 
mine-owners, and by the more prosperous em- 
ployees. (2) The available manpower was subject 
to very arduous forms of superexploitation, which 
limited its consumption. (3) Part of the con- 
sumption of these workers was provided by the 
subsistence economy, which served as a comple- 
ment to their income and as a refuge during peri- 
ods of depression. (4) A fourth factor was to be 
found in those countries in which land and mines 
were in the hands of foreigners (cases of an en- 
clave economy): a great part of the accumulated 
surplus was destined to be sent abroad in the 
form of profits, limiting not only internal con- 
sumption but also possibilities of reinvestment 
[1]. In the case of enclave economies the relations 
of the foreign companies with the hegemonic cen- 
ter were even more exploitative and were comple- 
mented by the fact that purchases by the enclave 
were made directly abroad. 


IV. The New Dependence 


The new form of dependence, (3) above, 
is in process of developing and is conditioned by 
the exigencies of the international commodity and 
capital markets. The possibility of generating new 
investments depends on the existence of financial 
resources in foreign currency for the purchase of 
machinery and processed raw materials not pro- 
duced domestically. Such purchases are subject to 
two limitations: the limit of resources generated 
by the export sector (reflected in the balance of 
payments, which includes not only trade but also 
service relations); and the limitations of monop- 
oly on patents which leads monopolistic firms to 
prefer to transfer their machines in the form of 
capital rather than as commodities for sale. It is 
necessary to analyze these relations of depen- 
dence if we are to understand the fundamental 
structural limits they place on the development 
of these economies. 

1. Industrial development is dependent on an 
export sector for the foreign currency to buy the 


“ na Re e ee 


' inputs utilized by the industrial sector. The first 
‘ consequence of this dependence is the need to 


preserve the traditional export sector, which lim- 
its economically the development of the internal 


' market by the conservation of backward relations 


of production and signifies, politically, the 
maintenance of power by traditional decadent oli- 
garchies. In the countries where these sectors are 


‘controlled by foreign capital, it signifies the re- 


mittance abroad of high profits, and political de- 
pendence on those interests. Only in rare in- 
stances does foreign capital not control at least 
'the marketing of these products, In response to 
‘these limitations, dependent countries in the 
1930’s and 1940’s developed a policy of exchange 
‘restrictions and taxes on the national and foreign 
export sector; today they tend toward the grad- 
ual nationalization of production and toward the 
imposition of certain timid limitations on foreign 
control of the marketing of exported products. 
‘Furthermore, they seek, still somewhat timidly, 
ito obtain better terms for the sale of their prod- 
‘ucts. In recent decades, they have created mech- 
‘anisms for international price agreements, and to- 
day UNCTAD and ECLA press to obtain more 
favorable tariff conditions for these products on 
the part of the hegemonic centers. It is important 
to point out that the industrial development of 
these countries is dependent on the situation of 
the export sector, the continued existence of 
which they are obliged to accept. 

2. Industrial development is, then, strongly 
conditioned by fluctuations in the balance of pay- 
ments. This leads toward deficit due to the rela- 
tions of dependence themselves. The causes of 
the deficit are three: 

a) Trade relations take place in a highly mo- 
nopolized international market, which tends to 
lower the price of raw materials and to raise the 
prices of industrial products, particularly inputs. 
In the second place, there is a tendency in mod- 
ern technology to replace various primary prod- 
ucts with synthetic raw materials. Consequently 
the balance of trade in these countries tends to be 
less favorable (even though they show a general 
surplus). The overall Latin American balance of 
trade from 1946 to 1968 shows a surplus for each 
of those years. The same thing happens in almost 
every underdeveloped country. However, the 
losses due to deterioration of the terms of trade 
(on the basis of data from ECLA and the Inter- 
national Monetary Fund), excluding Cuba, were 
$26, 383 million for the 1951-66 period, taking 
1950 prices as a base. If Cuba and Venezuela are 
excluded, the total is $15,925 million. 

'b) For the reasons already given, foreign capi- 

| 


ECONOMICS OF IMPERIALISM 


233 


tal retains control over the most dynamic sectors 
of the economy and repatriates a high volume of 
profit; consequently, capital accounts are highly 
unfavorable to dependent countries. The data 
show that the amount of capital leaving the coun- 
try is much greater than the amount entering; 
this produces an enslaving deficit in capital ac- 
counts. To this must be added the deficit in cer- 
tain services which are virtually under total for- 
eign control—such as freight transport, royalty 
payments, technical aid, etc. Consequently, an im- 
portant deficit is produced in the total balance of 
payments; thus limiting the possibility of impor- 
tation of inputs for industrialization. 

c) The result is that “foreign financing” be- 
comes necessary, in two forms: to cover the ex- 
isting deficit, and to “finance” development by 
means of loans for the stimulation of investments 
and to “supply” an internal economic surplus 
which was decapitalized to a large extent by the 
remittance of part of the surplus generated do- 
mestically and sent abroad as profits. 

Foreign capital and foreign “aid” thus fill up 
the holes that they themselves created. The real 
value of this aid, however, is doubtful. If over- 
charges resulting from the restrictive terms of the 
aid are subtracted from the total amount of the 
grants, the average net flow, according to calcula- 
tions of the Inter-American Economic and Social 
Council, is approximately 54 percent of the gross 
flow [5]. 

If we take account of certain further facts— 
that a high proportion of aid is paid in local cur- 
rencies, that Latin American countries make con- 
tributions to international financial institutions, 
and that credits are often “tied”—we find a “real 
component of foreign aid”? of 42.2 percent on a 
very favorable hypothesis and of 38.3 percent on 
a more realistic one [5, I-33]. The gravity of 
the situation becomes even clearer if we consider 
that these credits are used in large part to finance 
North American investments, to subsidize foreign 
imports which compete with national products, to 
introduce technology not adapted to the needs of 
underdeveloped countries, and to invest in low- 
priority sectors of the national economies. The 
hard truth is that the underdeveloped countries 
have to pay for all of the “aid” they receive. This 
situation is generating an enormous protest move- 
ment by Latin American governments seeking at 
least partial relief from such negative relations. 

3. Finally, industrial development is strongly 
conditioned by the technological monopoly exer- 
cised by imperialist centers. We have seen that 
the underdeveloped countries depend on the im- 
portation of machinery and raw materials for the 
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development of their industries. However, these 
goods are not freely available in the international 
market; they are patented and usually belong to 
the big companies. The big companies do not sell 
machinery and processed raw materials as simple 
merchandise: they demand either the payment of 
royalties, etc., for their utilization or, in most 
cases, they convert these goods into capital and 
introduce them in the form of their own invest- 
ments. This is how machinery which is replaced 
in the hegemonic centers by more advanced tech- 
nology is sent to dependent countries as capital 
for the installation of affiliates. Let us pause and 
examine these relations, in order to understand 
their oppressive and exploitative character. 

The dependent countries do not have sufficient 
foreign currency, for the reasons given. Local 
businessmen have financing difficulties, and they 
must pay for the utilization of certain patented 
techniques. These factors oblige the national 
bourgeois governments to facilitate the entry of 
foreign capital in order to supply the restricted 
national market, which is strongly protected by 
high tariffs in order to promote industrialization. 
Thus, foreign capital enters with all the advan- 
tages: in many cases, it is given exemption from 
exchange controls for the importation of ma- 
chinery; financing of sites for installation of in- 
dustries is provided; government financing agen- 
cies facilitate industrialization; loans are avail- 
able from foreign and domestic banks, which pre- 
fer such clients; foreign aid often subsidizes such 
investments and finances complementary public 
investments; after installation, high profits ob- 
tained in such favorable circumstances can be re- 
invested freely. Thus it is not surprising that the 
data of the U.S. Department of Commerce reveal 
that the percentage of capital brought in from 
abroad by these companies is but a part of the total 
amount of invested capital. These data show that 
in the period from 1946 to 1967 the new entries 
of capital into Latin America for direct invest- 
ment amounted to $5,415 million, while the sum 
of reinvested profits was $4,424 million. On the 
other hand, the transfers of profits from Latin 
America to the United States amounted to $14,775 
million. If we estimate total profits as approxi- 
mately equal to transfers plus reinvestments 
we have the sum of $18,983 million. In spite of 
enormous transfers of profits to the United 
States, the book value of the United States’s di- 
rect investment in Latin America went from 
$3,045 million in 1946 to $10,213 million in 1967. 
From these data it is clear that: (1) Of the new 
investments made by U.S. companies in Latin 
America for the period 1946-67, 55 percent corre- 


sponds to new entries of capital and 45 percent to 
reinvestment of profits; in recent years, the trend ~ 
is more marked, with reinvestments between 1960 
and 1966 representing more than 60 percent of 
new investments. (2) Remittances remained at 
about 10 percent of book value throughout the 
period. (3) The ratio of remitted capital to new 
flow is around 2.7 for the period 1946-67; that is, 
for each dollar that enters $2.70 leaves. In the 
1960’s this ratio roughly doubled, and in some 
years was considerably higher. 

The Survey of Current Business data on 
sources and uses of funds for direct North Ameri- 
can investment in Latin America in the period 
1957-64 show that, of the total sources of direct 
investment in Latin America, only 11.8 percent 
came from the United States. The remainder is in 
large part, the result of the activities of North 
American firms in Latin America (46.4 percent 
net income, 27.7 percent under the heading of de- 
preciation), and from “sources located abroad” 
(14.1 percent). It is significant that the funds ob- 
tained abroad that are external to the companies 
are greater than the funds originating in the 
United States. 


V. Effects on the Productive Structure 

It is easy to grasp, even if only superficially, 
the effects that this dependent structure has on 
the productive system itself in these countries 
and the role of this structure in determining a 
specified type of development, characterized by its 
dependent nature. 

The productive system in the underdeveloped 
countries is essentially determined by these inter- 
national relations. In the first place, the need to 
conserve the agrarian or mining export structure 
generates a combination between more advanced 
economic centers that extract surplus value from 
the more backward sectors, and also between in- 
ternal “metropolitan” centers and internal inter- 
dependent “colonial” centers [10]. The unequal 
and combined character of capitalist development 
at the international level is reproduced internally 
in an acute form. In the second place the indus- 
trial and technological structure responds more 
closely to the interests of the multinational cor- 
porations than to internal developmental needs 
(conceived of not only in terms of the overall in- 
terests of the population, but also from the point 
of view of the interests of a national capitalist 
development). In the third place, the same tech- 
nological and economic-financial concentration of 
the hegemonic economies is transferred without 
substantial alteration to very different economies 
and societies, giving rise to a highly unequal pro- 
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ductive structure, a high concentration of in- 
comes, underutilization of installed capacity, in- 
tensive exploitation of existing markets concen- 
trated in large cities, etc. 

The accumulation of capital in such circum- 
stances assumes its own characteristics. In the 
first place, it is characterized by profound 
differences among domestic wage-levels, in the 
context of a local cheap labor market, combined 
with a capital-intensive technology. The result, 
from the point of view of relative surplus value, 
is a high rate of exploitation of labor power. (On 
measurements of forms of exploitation, see [3].) 

This exploitation is further aggravated by the 
high prices of industrial products enforced by 
protectionism, exemptions and subsidies given by 
the national governments, and “aid” from hege- 
monic centers, Furthermore, since dependent accu- 
mulation is necessarily tied into the international 
economy, it is profoundly conditioned by the un- 
equal and combined character of international cap- 
italist economic relations, by the technological 
and financial control of the imperialist centers by 
the realities of the balance of payments, by the 
economic policies of the state, etc. The role of 
the state in the growth of national and foreign 


' capital merits a much fuller analysis than can be 


made here. 

Using the analysis offered here as a point of 
departure, it is possible to understand the limits 
that this productive system imposes on the 
growth of the internal markets of these countries, 
The survival of traditional relations in the coun- 
tryside is a serious limitation on the size of the 
market, since industrialization does not offer 
hopeful prospects. The productive structure cre- 
ated by dependent industrialization limits the 
growth of the internal market. 

First, it subjects the labor force to highly ex- 
ploitative relations which limit its purchasing 
power. Second, in adopting a technology of inten- 
sive capital use, it creates very few jobs in com- 
parison with population growth, and limits the 
generation of new sources of income. These two 
limitations affect the growth of the consumer 
goods market. Third, the remittance abroad of 
profits carries away part of the economic surplus 
generated within the country. In all these ways 
limits are put on the possible creation of basic na- 
tional industries which could provide a market for 
the capital goods this surplus would make possible 
if it were not remitted abroad. 

From this cursory analysis we see that the al- 
leged backwardness of these economies is not due 
to a lack of integration with capitalism but that, 
on the contrary, the most powerful obstacles to 
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their full development come from the way in 
which they are joined to this international system 
and its laws of development. 


VI. Some Conclusions: Dependent Reproduction 


In order to understand the system of depen- 
dent reproduction and the socioeconomic institu- 
tions created by it, we must see it as part of a 
system of world economic relations based on 
monopolistic control of large-scale capital, on con- 
trol of certain economic and financial centers 
over others, on a monopoly of a complex tech- 
nology that leads to unequal and combined de- 
velopment at a national and international level. 
Attempts to analyze backwardness as a failure to 
assimilate more advanced models of production 
or to modernize are nothing more than ideology 
disguised as science. The same is true of the at- 
tempts to analyze this international economy in 
terms of relations among elements In free com- 
petition, such as the theory of comparative costs 
which seeks to justify the inequalities of the 
world economic system and to conceal the relu- 
tions of exploitation on which it is based [14]. 

In reality we can understand what is happening 
in the underdeveloped countries only when we see 
that they develop within the framework of a pro- 
cess of dependent production and reproduction. 
This system is a dependent one because it repro- 
duces a productive system whose development is 
limited by those world relations which necessarily 
lead to the development of only certain economic 
sectors, to trade under unequal conditions [9], to 
domestic competition with international capital 
under unequal conditions, to the imposition of 
relations of superexploitation of the domestic la- 
bor force with a view to dividing the economic 
surplus thus generated between internal and ex- 
ternal forces of domination. (On economic sur- 
plus and its utilization in the dependent countries, 
see [1].) 

In reproducing such a productive system and 
such international relations, the development of 
dependent capitalism reproduces the factors that 
prevent it from reaching a nationally and interna- 
tionally advantageous situation; and it thus re- 
produces backwardness, misery, and social margin- 
alization within its borders. The development that 
it produces benefits very narrow sectors, encoun- 
ters unyielding domestic obstacles to its con- 
tinued economic growth (with respect to both 
internal and foreign markets), and leads to the pro- 
gressive accumulation of balance-of-payments def- 
icits, which in turn generate more dependence and 
more superexploitation. 

The political measures proposed by the devel- 
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opmentalists of ECLA, UNCTAD, BID, etc., do 
not appear to permit destruction of these terrible 
chains imposed by dependent development. We 
have examined the alternative forms of develop- 
ment presented for Latin America and the depen- 
dent countries under such conditions elsewhere 
[8]. Everything now indicates that what can be 
expected is a long process of sharp political and 
military confrontations and of profound social 
radicalization which will lead these countries to a 
dilemma: governments of force which open the 
way to facism, or popular revolutionary govern- 
ments, which open the way to socialism. Intermedi- 
ate solutions have proved to be, in such a contra- 
dictory reality, empty and utopian. 
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MILITARISM AND IMPERIALISM 


By Harry MAGDOFF 
New School for Social Research 


Peace reigns supreme in the realm of neoclassi- 
cal economics. War, militarism, and the paci- 
fication of natives are treated as merely elements 
which disturb the harmonious equilibrium models 
which are to supply us with the universal truths 
about the allocation of scarce resources. 

One of the distinguishing features of Marxist 
thought, on the other hand, is the conviction that 
economic processes must be understood as part of 
a social organism in which political force plays a 
leading role and in which war is at least as typical 
as peace. In this context, militarism and imperial- 
ism are seen as major determinants of the form 
and direction of technological change, of the allo- 
cation of resources within a country, and of the 
allocation of resources between countries (nota- 
bly between rich and poor countries). Accord- 
ingly, price and income relations, treated as the 
ultimate yardsticks of economic efficiency and so- 
cial justice in neoclassical economics, are viewed, 
in the Marxist context, as evolutionary products 
of capitalist institutions in which political force 
and “pure” economics are intertwined. Rosa Lux- 
emburg put the Marxist case this way: 


Bourgeois liberal theory takes into account only 
[one aspect of economic development]: the realm of 
“peaceful competition,” the marvels of technology and 
- pure commodity exchange; it separates it strictly from 
the other aspect: the realm of capital’s blustering vi- 
olence which is regarded as more or less incidental to 
foreign policy and quite independent of the economic 
sphere of capital. 

In reality, political power is nothing but a vehicle 
for the economic process. The conditions for the 
reproduction of capital provide the organic link be- 
tween these two aspects of the accumulation of capi- 
tal. The historical career of capitalism can be ap- 
preciated only by taking them together.’ 


The facts of U.S. history provide eloquent tes- 
timony to the accuracy of this diagnosis. Thus, 
Professor Quincy Wright, who directed a major 
study of war under the auspices of the University 
of Chicago, observed in 1942: 


The United States, which has, perhaps somewhat 
unjustifiably, prided itself on its peacefulness, has 
had only twenty years during its entire history when 
its army or navy has not been in active operation 
some days, somewhere." 


4 Rosa Luxemburg, The Accumulation of Capital 
(New York, 1964), pp. 452-53. 

3 Quincy Wright, A Study of War (Chicago, 1942), 
Vol. I, p. 236. 
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Professor Wright identifies years of peace as 
those in which no action of any sort occurred. A 
more revealing picture is obtained if we measure 
months of war against months of peace and bring 
the information up to the present. Adding up the 
months during which U.S, military forces were 
engaged in action—starting from the Revolution- 
ary War and including wars against the Indians, 
punitive expeditions to Latin America and Asia, 
as well as major wars—we find that the United 
States was engaged in warlike activity during 
three-fourths of its history, in 1,782 of the last 
2,340 months.* In other words, on the average, 
there have been three full years in which our 
armed forces have been engaged in action for ev- 
ery full year of peace. This comparison does not 
indicate the full extent of the use of military 
power by the United States to enforce its will. 
For example, it does not include activities such as 
those formerly conducted by U.S. gunboats in a 
“constant patrol in the Yangtze River... from 
the mouth of the river up nearly 2,000 miles into 
the very heart of China.’* 

It should therefore come as no surprise to dis- 
cover that war-related expenditures have consti- 
tuted the dominant sector of the federal budget 
throughout our history. Omitting the years of the 
second World War and the postwar period, where 
the record is so well known, a tabulation of fed- 
eral expenditures by decade, from 1800 to 1939, 
for army, navy, veterans’ compensation and pen- 
sions, and interest on the debt—prior to the New 
Deal federal debt incurred was primarily a result 
of war spending—shows that except for one de- 
cade, at least 54 percent of federal expenditures 
were for military activities or preparations during 
the decade or to meet obligations arising from pre- 
vious military activity.5 The one exception was the 
decade of the Great Depression (1930-39) when 
the percentage dropped to somewhat below 40 per- 
cent. In seven of the fourteen decades the war- 
related share of the federal budget was 70 percent 
or more. 


* Calculated from list in Lawrence Dennis, Opera- 
tional Thinking for Survival (Colorado Springs, 
1969), Appendix II. 

*Office of Naval Intelligence, The United States 
Navy as an Industrial Asset (Washington, D.C., 
1923), p. 4. 

t Calculated from data in Historical Statistics of 
the United States, Colonial Times to 1957 (Washing- 
ton, D.C., 1961), pp. 718-19. 
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This almost continuous preoccupation with mili- 
tary affairs was clearly not inspired by fears of in- 
vading barbarians, Of course, the competing co- 
lonial and commercial interests of France, England, 
Spain, and Russia were part of the reality in which 
the infant and adolescent United States had to op- 
erate. At times, self-defense had to be considered. 
Moreover, resolution of internal tensions, as in the 
Civil War, exercised a major influence on military 
aspects of U.S. life. All of this, however, occurred 
within a context of empire building, for there has 
been a continuous thread in U.S. history, begin- 
ning with colonial and revolutionary days, of eco- 
nomic, political, and military expansionism di- 
‘rected towards the creation and growth of an 
American empire. The original expansionism, for 
which military investment was needed, concen- 
trated on three main thrusts: (1) consolidation of 
a transcontinental nation, (2) obtaining control of 
the Caribbean area, and (3) achieving a major po- 
sition in the Pacific Ocean.® It should be noted that 
this expansionism was not confined to what is now 
considered the continental territory of the United 
States: striving for control of the seas, as a shield 
and promoter of international commerce, has been 
an ingredient of U.S. policy from its earliest days. 
In fact, the struggle to incorporate the West Coast 
into the United States was, among other things, 
prompted by the desire to control Pacific Ocean 
ports for the Asian trade.’ 

The experience thus gained in the early stages 
of empire building turned out to be most useful 
when the leading nations of the world entered the 
stage of imperialism. Several decisive and coincid- 
ing developments in the late nineteenth and early 
twentieth centuries mark off this new stage: 

1. The onset of significant concentration of eco- 
nomic power in the hands of a relatively small 
number of industrial and financial giants in ad- 
vanced nations, Competing interest-groups contin- 
ued to exist, but now the success or failure of the 
advanced economies became closely identified with 
the prosperity of the new giant corporations whose 
modus operandi required control over international 
sources of supply and markets. 

2, The decline of Great Britain’s monopoly po- 
sition as world trader and world banker. The bur- 
geoning competitive industrial powers—notably, 
Germany, France, the United States, and Japan 
—pressed for a reshuffle of established trade rela- 
tions and a redistribution of world markets. 

3. Industrialization and new naval technology 


‘Richard W. Van Alstyne, The Rising American 
Empsre (Chicago, 1965). 

Ibid., Chap. § (“Manifest Destiny and Empire, 
1820-1870’). 


enabled competitive nations to build up their own 
naval strength to the point where Great Britain 
could no longer maintain unilateral control over 
the major sea Janes. As Quincy Wright put it in 
the study already referred to, “naval inventions 
and the spread of industrialization had ended the 
pax Britannica.”® Control over sea routes also in- 
volved establishing military bases where naval 
units could be refueled and repaired. The avail- 
ability of decisive mobile military power on the 
one hand required acquisition of strategic foreign 
territory to support bases and on the other hand 
provided the means for aggressive pursuit of colo- 
nial possessions. 

4. The earliest stage of the new imperialism 
engendered a race by the major powers for con- 
trol of available foreign real estate. According to 
Theodore Ropp, after 1880 “every great power 
except Austria-Hungary ... became involved in 
... active, conscious colonial expansionism. .. .’”® 
Of the traditional colonial powers—the Nether- 
lands, Portugal, Spain, Britain, France, and Rus- 
sia—the last four continued to add to their hold- 
ings. (Spain, after losing Cuba and the Philip- 
pines, proceeded td conquer Spanish Morocco.) 
And at the same time five new powers entered 
the race for colonial territory: Germany, Italy, 
Belgium, Japan, and the United States. As for 
the United States, it was the Spanish-American 
War, of course, that placed it with both feet in 
the imperialist camp. And it was success in this 
war, plus the subsequent pacification of the 
Cuban and Philippine natives, which satisfied two 
long-term U.S. expansionist ambitions: a leading 
position in the Caribbean, broadening the high- 
way to the rest of Latin America, and a solid 
base in the Pacific for a greater stake in Asian 
business. 

As far as the United States is concerned, there 
have been three distinct stages in the drive to em- 
pire: (1) the period when the United States was 
the supplier of food and raw materials to the rest 
of the world, when it was an importer of capital, 
and when maritime commercial interests were rel- 
atively very strong; (2) the period when the 
United States began to compete with other indus- 
trialized nations as an exporter of manufactured 
goods and an exporter of capital—a time when a 
small number of industrial and financial giants 
began to dominate the economic scene; and (3) 
the period when the United States becomes the 
major, dominant capitalist economy, the largest 
manufacturer, foreign investor, trader, the world’s 

®> Quincy Wright, op. cit, Vol. I, p. 299. 


* Theodore Ropp, War in the Modern World (New 
York, 1962), p. 206, 
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banker and the dollar becomes the key interna- 
tional currency. 

The energy and determination with which the 
expansionist strategy is pursued change from time 
to time. In the transition from one period to an- 
other, and because of internal as well as external 
conditions, it appears at times as if the United 
States is “isolationist” and uninterested in further 
extension of its influence and control.t® Yet it is 
especially noteworthy that the drive for business 
opportunities on a world scale is ever present. 
Even when, as in New Deal days, domestic solu- 
tions were sought for crises, the development of 
foreign business was high on the agenda of gov- 
ernment and private enterprise. Given the struc- 
ture of the economy, the major operating levers 
work in such a way as to repeatedly reassert ex- 
pansionism as the dominant strategy. In this per- 
spective, the history of the years since the end of 
the second World War are far from a new depar- 
ture; instead, they are a culmination of long-term 
tendencies which profited by and matured most 
readily in the environment created by the course 
of the last major war. 

The postwar leap forward in empire building 
and the transition of U.S. society to rampant mil- 
itarism are associated with two phenomena: (1) 
the desire to resist and repress socialist nations 
and to defeat national liberation movements de- 
signed to release underdeveloped countries from 
dependence on the imperialist network and (2) 
the extension of U.S. power to fill “vacuums” 
created by the decline of Western European and 
Japanese influence in Asia, Africa, and Latin 
America. 

Combating the rise of socialism is of course 
not a new objective. The destruction of the Rus- 
sian Revolution was a top priority of the imperial- 
ist powers beginning in 1917. In this connection, 
Thorstein Veblen’s observations on the Versailles 
Treaty in his 1920 review of Keynes’s The Eco- 
nomic Consequences of the Peace are most perti- 
nent: 


The events of the past months go to show that the 
central and most binding provision of the Treaty (and 
of the League) is an unrecorded clause by which the 
governments of the Great Powers are banded to- 
gether for the suppression of Soviet Russia—unre- 
corded unless record of it is to be found somewhere 
among the secret archives of the League or of the 
Great Powers. Apart from this unacknowledged com- 
pact there appears to be nothing in the Treaty that 


10 The isolationism was usually more apparent than 
real. See William Appleman Williams, The Tragedy 
of American Diplomacy (New York, 1962}, Chap. 4, 
“The Legend of Isolationism.” 


pa 


bas any character of stability or binding force. Of 
course, this compact for the reduction of Soviet Russia 
was not written into the text of the Treaty; it may 
rather be said to have been the parchment upon 
which the text was written.™ 


The failure of the United States to join the 
League of Nations reflected no slackness in its ef- 
forts to contain anti-imperialist revolutions: in 
Russia, these efforts took the form of armed in- 
tervention and support of anti-Bolshevik forces 
with food and other economic supplies; in Hun- 
gary, the manipulation of food supplies to help 
defeat the Bela Kun government. Surely the issue 
at that time was not fear of aggressive Russian or 
Hungarian militarism. Nor can much credit be 
given to political or religious idealism. The rele- 
vant motive, clearly, was recovery of territory 
lost to free enterprise and prevention of the 
spread of the contagious revolutionary disease 
to Westem Europe and the colonies. Any such 
spread, it was recognized, would severly affect the 
stability and prosperity of the remaining capital- 
ist nations. 

Capitalism as an economic system was never 
confined to one nation. It was born, developed, 
and prospered as part of a world system. Karl 
Marx went so far as to claim “the specific task of 
bourgeois society is the establishment of a world 
market, at least in outline, and of production 
based upon this world market.”!? One might add 
that it has been the specific task of imperialism 
to fill out this outline and establish a complex in- 
ternational network of trade, finance, and invest- 
ment. Given this network, it follows that limita- 
tion of opportunity to trade and invest in one 
part of the world restricts to a greater or lesser 
extent the freedom of action of private enterprise 
in other parts of the world. The dimensions of 
the defense of free enterprise therefore become 
worldwide. 

The United States had long ago accepted its 
destiny to open and keep open the door for trade 
and investment in other parts of the world. The 
obstacles were not only the heathens who wanted 
to be left alone, but the preference systems estab- 
lished in the colonies of the older nations. The 
decline of political colonialism and the weakness 
of the other great powers thus placed upon the 
United States a primary responsibility for the de- 
fense of the capitalist system and at the same 


A Thorstein Veblen, “The Economic Consequences 
of the Peace,” in Essay in Our Changing Order (New 
York, 1934), p. 464. 

2 In a letter from Marx to Engels, Oct. 8, 1858, in 
Karl Marx and Friedrich Engels, Correspondence 
1846-1895 (New York, 1934), p. 117. 
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time afforded golden opportunities to obtain spe- 
cial beachheads and open doors for U.S. enter- 
prise. 


der that the United States now has a larger 
“peacetime” war machine, covering a greater part 
of the globe, than has any other nation in all of 
past history. Imperialism necessarily involves mil- 
itarism. Indeed, they are twins that have fed on 
each other in the past, as they do now. Yet not 
even at the peak of the struggle for colonies did 
any of the imperialist powers, or combination of 
powers, maintain a war machine of such size and 
such dispersion as does the United States today. 
In 1937, when the arms race in preparation for 
the second World War was already under way, 
the per capita military expenditures of all the 
great powers combined—the United States, the 
British Empire, France, Japan, Germany, Italy, 
and the Soviet Union—was $25. (Germany’s per 
capita of $58.82 was then the largest.)1® In 1968, 
the per capita military expenditures of the United 
States alone, in 1937 prices, was $132. This was 
only in part due to the Vietnam war: in 1964, our 
most recent “peace” year, the per capita military 
expenditures in 1937 prices was $103.74 

One of the reasons for this huge increase in 
military outlays is no doubt the greater sophisti- 
cation of weaponry. (By the same token, it is the 
advanced airplane and missile technology which 
makes feasible the U.S. globe-straddling military 
posture.) An additional reason, of course, is the 
military strength of the socialist camp. I would 
like to suggest a third reason: that a substantial 
portion of the huge military machine, including 
that of the Western European nations, is the 
price being paid to maintain the imperialist net- 
work of trade and investment in the absence of 
colonialism. The achievement of political indepen- 
dence by former colonies has stimulated internal 
class struggles in the new states for economic as 
well as political independence. Continuing the 
economic dependence of these nations on the 
metropolitan centers within the framework of po- 
litical independence calls for, among other things, 
the worldwide dispersion of U.S. military forces 


n Quincy Wright, op. cit., pp. 670-71. 

“ The data on military expenditures are the pur- 
chases of goods and services for “national defense” 
and “space research and technology” as used in com- 
puting gross national product. The 1964 and 1968 data 
are reported in the Survey of Current Business, July, 
1968, and July, 1969. The adjustment for price changes 
was made by using the implicit price deflators for fed- 
eral purchases of goods and services, as given in the 
Economic Report of the President, Jan., 1969. 


With a task of this magnitude, it is little won- 


and the direct military support of the local ruling 
classes. 

Precise information on the dispersion of U.S. 
forces is kept an official secret. However, retired 
General David M. Shoup, former head of the 
Marine Corps, who should be in a position to 
make a realistic estimate, stated in a recent arti- 
cle in The Atlantic: “We maintain more than 
1,517,000 Americans in uniform overseas in 119 
countries. We have 8 treaties to help defend 48 
nations if they ask us to or if we choose to inter- 
vene in their affairs.”*5 The main substance of 
U.S. overseas power, aside from its present appli- 
cation in Vietnam, is spread out over 429 major 
and 2,972 minor military bases. These bases cover 
4,000 square miles in 30 foreign countries, as well 
as Hawaii and Alaska.1® Backing this up, and act- 
ing as a coordinator of the lesser imperialist pow- 
ers and the Third World incorporated in the im- 
perialist network, is a massive program of mili- 
tary assistance. According to a recent study: 


_ U.S. military aid... since 1945 has averaged more 
than $2 billion per year. It rose to as much as $5 
billion in fiscal year (FY) 1952 and fell to as low as 
$831 million in FY 1956. The number of recipient 
countries rose from 14 in 1950 to a peak so far of 69 
in 1963. In all, some 80 countries have received a total 
of $50 billion in American military aid since World 
War II. Except for 11 hard-core communist countries 
and certain nations tied closely to either Britain or 
France, very few nations have never received military 
aid of one kind or another from the United States.” 


The above factual recital by no means exhausts 
the international functions: of U.S. militarism. 
Space considerations permit no more than passing 
reference to (a) the active promotion of commer- 
cial armament sales abroad (contributing a siz- 
able portion of the merchandise export surplus in 
recent years), (b) the extensive training of for- 
eign military personnel, and (c) the use of 
economic-aid funds to train local police forces for 
“handling mob demonstrations and counterintel- 
ligence work.”48 These are, in the main, addi- 


18 General David M. Shoup, “The New American 
Militarism,” The Atlantic, Apr., 1969. The figure of 
119 countries seems too large. General Shoup was 
probably including bases on island locations, which 
he counted as separate countries. Our guess is that 
U.S. armed forces to man bases, administer mili- 
tary assistance, and train foreign officers are located 
in 70 to 80 countries. 

“4 New York Times, Apr. 9, 1969. 

7 George Thayer, The War Business, The Inter- 
national Trade in Armaments (New York, 1969), pp. 
37-38. This is a summary of data presented in Mih- 
tary Assistance Facts, May 1, 1966, brought up to 
date through fiscal year 1968. 

*¥For (a) see ibid. (b) See John Dunn, “Military 
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tional instruments for maintaining adherence and 
loyalty of the nonsocialist world to the free en- 
terprise system in general, and to the United 
States in particular. 

The military forces of the politically indepen- 
dent underdeveloped countries frequently per- 
form a very special function. This arises from the 
relative weaknesses of the competitive elite power 
groups: large landowners, merchants, industri- 
alists and financiers—each with varying degrees 
of alliance to interest groups in the metropolitan 
center. When none of these ruling-class groups 
has the strength and resources to take the politi- 
cal reins in its own hands and assert its hegemony 
over the others, the social order is operated by 
means of temporary and unstable alliances, Under 
such circumstances, and especially when the exist- 
ing order is threatened by social revolution, the 
military organizations become increasingly impor- 
tant as a focal point for the power struggle 
within the ruling classes and/or as the organizer 
of political arrangements. Space limitations do 
not permit a review of this special role of milita- 
rism in the underdeveloped world as, one might 
say, the skeletal framework of the imperialist sys- 
tem in the absence of colonies. It is this frame- 
work that is supported and nurtured by the prac- 
tices mentioned above: military training and ad- 
visory services, the widespread military assistance 
programs, and the stimulus given to commercial 
sales of U.S. armaments. 

This militarism which is working to control the 
rest of the world is at the same time helping to 
shape the nature of U.S. society. Some sense of 
the immensity of this impact can be obtained by 
noting the relevance of military spending on the 
employment/unemployment situation. In the first 
three quarters of 1969, approximately 8.3 million 
persons were employed as a result of the military 
program: 3.5 million in the armed services, 1.3 
million Defense Department civilian employees, 
and 3.5 million engaged in producing and moving 
the goods purchased for the military services.19 


Aid and Military Elites: The Political Potential of 
American Training and Technical Assistance Pro- 
grams” (unpublished Ph.D. dissertation, Princeton 
Univ., 1961). (c) See Edwin Lieuwen, The United 
States and the Challenge to Security in Latin Amer- 
ica (Ohio, 1966), p. 16. 

" Data on armed services and Defense Department 
civilian employment from Defense Indicators (Bureau 
of the Census), Nov., 1969. The estimate of the num- 
ber employed by private industry for military produc- 
tion is based on Richard P. Oliver’s study, “The Em- 
ployment Effect of Defense Expenditures,” Monthly 
Labor Rev., Sept., 1967. Mr. Oliver estimated 2.972 
million employed in private industry in the fiscal year 


At the same time, there are at least 3.7 million 
unemployed.*° 

Consider for a moment what it would mean if 
8.3 million were not engaged in military affairs. 
Without substitute employment, this could mean 
a total of over 12 million unemployed, or a 14.3 
percent rate of unemployment. The last time the 
United States had such a rate of unemployment 
was 1937. The percentage of the labor force un- 
employed in 1931, the second full year of the 
Great Depression, was less than 2 points higher, 
15.9 percent.” 

So far we have not taken into account the mul- 
tiplier effect. It has been estimated that for every 
$1.00 spent on national defense, another $1.00 to 
$1.40 of national product is stimulated.2? If we 
accept only the lower estimate and assume for 
the sake of the argument equivalent labor produc- 
tivity in the military and civilian sectors, we 
reach a measure of unemployment in the neigh- 
borhood of 24.3 percent, in the absence of the 
military budget. Compare this with the unemploy- 
ment rate of 24.9 percent at the depth of the 
depression in 1932. 

A counterargument can, of course, be made to 
these broad generalizations. Unemployment insur- 
ance, for example, would to a limited extent and 
for a very limited time act as an offset. Conceiv-~ 
ably, a sharp decline in military spending, if there 
were no financial collapse accompanying it, would 
reduce interest rates and thus perhaps stimulate 
construction and some types of state and munici- 
pal investment. A reduction in taxes would gener- 
ate consumer demand. A rise in the federal social 


ending June 30, 1967, as a result of Defense Depart- 
ment expenditures. We brought this estimate up to date 
by (1) assuming no increase in productivity or major 
change in the composition of production since fiscal 
year 1967; (2) using the expenditure data for the first 
three quarters of 1969; (3) adding space research and 
technology and one-half of Atomic Energy Commis- 
sion expenditures, both of which had been excluded in 
Mr. Oliver’s estimates; and (4) adjusting for price 
increases in the last two years. The resulting figure 
of 3.5 million ig therefore a broad estimate, but the 
margin of error ig not such as in any way to in- 
validate our analysis. 

2 Based on data in Employment and Earnings 
(Bureau of Labor Statistics), Jan. to Nov., 1969. The 
3.7 million estimate represents the full-time unem- 
ployed plus the full-time equivalent of those who were 
working involuntarily less than a full week. This esti- 
mate does not take into account the unemployed who 
are not counted in the government survey. 

“ Economic Report of the President (Jan., 1969), 
p. 252. 

"U.S. Arms Control and Disarmament Agency, 
Economic Impacts of Disarmament (Washington, 
D.C., 1962). 
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welfare program would have its effect. But it is 
by no means obvious that these counteractions 
would have anywhere near the same impact on 
. the economy as defense spending. 

Economists are to a large measure captives of 
the neat models they create, and they conse- 
quently ignore sirategic dynamic elements which 
keep the economy going. For example, they tend 
to underestimate, if not ignore, the special effects 
of persistent inflation on business practices re- 
garding inventory accumulation and investment in 
plant and equipment. Even more important is the 
almost total neglect of the influence of stock 
market and real estate speculation on business in- 
vestment decisions and the buoyancy of the espe- 
cially important luxury trades. Inflation and spec- 
wation—partners of militarism——have been key 
triggers of our postwar prosperity, and they are 
too easily ignored as economists blandly transfer 
a block of GNP from one category to another, as 
if such transfers are made in the economy as sim- 
ply as one keeps accounts, 

The experience of the last depression still re- 
mains a challenge to economists to come up with 
an explanation of the way in which the economy 
operates in reality. For example, consider where 
we stood in 1939 after ten years of depression. 
Personal consumption expenditures had finally 
climbed to a new high—6 percent above 1929 in 
constant prices. Yet, at the same time, nonresi- 
dential fixed investment expenditures were 42 
percent below the level of 1929, and residential 
construction was 20 percent below.?3 Despite six 
years of rising consumer spending and the start 
of orders flowing in from France and England for 
rearming, the investment community was still in 
a state of depression, and over 17 percent of the 
labor force was unemployed. 

In this connection, it is important to recognize 
that one of the major attributes of the huge mili- 
tary spending in the postwar years is its concen- 
tration in the producers durable field and the 
stimulation it gives to the demand for machinery 
and equipment. If we combine the spending for 


producers durable goods resulting from the mili-- 


tary with private spending for the same type of 
goods, we find the following: 36 percent of the 


3 Economic Report of the President (Jan., 1969), 
p. 228. 


output of the producers durable goods industries 
is purchased directly or indirectly by the federal 
government.24 (These data are for 1963, before 
the impact of the Vietnam war.) It is here, I sug- 
gest, that we find the unique role of military 
spending in raising and sustaining production and 
employment at new highs. 

There are, to be sure, other impacts of defense 
spending that help to explain the magnitude and 
structure of the postwar economy: the unique 
role of research stimulated and financed by mili- 
tary and space programs; the special place of de- 
fense spending in nurturing the growth and pros- 
perity of key giant industrial and financial enter- 
prises; the support given by U.S. military power 
to acceptance of the U.S. dollar as an interna- 
tional currency;*" the ease with which military 
orders can be fed into the economy in spurts 
which act as adrenalin injections to the private 
sector. 

At the least, it can be concluded, economic 
theory and analysis which omit imperialism and 
militarism from their underlying paradigm are far 
removed from the reality of today’s world. More 
realistically, it can be said that they operate to 
obscure the truth about the great problems and 
dangers of the second half of the twentieth cen- 


tury. 


* Calculated from tables in “Input-Output Struc- 
ture of the U.S. Economy: 1963,” Survey of Current 
Business, Nov., 1969, The percent of direct and in- 
direct output attributable to (a) gross private fixed 
capital formation and (b) federal government pur- 
chases were used. These percentages were applied to 
the gross output of each of the industries manufactur- 
ing durable goods. It is generally estimated that 85 
percent of federal government purchases are for the 
military. The figure is probably higher for durable 
goods manufacturing industries alone. 

3 Given the inadequate U.S. gold reserve, the U.S. 
dollar can serve as an international currency only as 
long as foreign banks are willing to keep dollar credit 
balances in the United States as a substitute for gold 
payments. It is interesting that former Under Secre- 
tary of the Treasury for Monetary Affairs Robert 
Roosa included the military strength of the United 
States as a factor in maintaining the present inter- 
national monetary system: “Moreover, the political 
stability and enormous economic and military strength 
of the United States have also increased the desira- 
bility of keeping balances here rather than in any 
other country in the world.” (Robert V. Roosa, 
Monetary Reform for the World Economy, 1965, 
p. 9.) 


DISCUSSION 


STEPHEN Hymer: As Harry Magdoff reminds us, 
quoting Rosa Luxenburg, neoclassical economics 
deals with market relations and not with power rela- 
tions. The study of imperialism, in contrast, is mainly 
concerned with the level of coordination above that 
of the market where state power is used to manipu- 
late the economic framework within which supply 
and demand interplay. The analytical focus is the 
way one country exercises power over another and 
how this affects trade, development, and the distri- 
bution of income. 

The first point to be stressed is that the neoclassical 
model which includes market equations and excludes 
political equations is misspecified (to use econometrics 
terminology) and yields biased estimates and wrong 
predictions. The comfortable assumption that one can 
concentrate on economic relations and leave the anal- 
ysis of power to other disciplines is not tenable when 
one admits, as who could deny, the crucial role of the 
state in shaping the economy through its policies on 
infrastructure, education, production, etc. The cost of 
ignoring political factors in these circumstances is an 
inability to identify economic relations and therefore 
an inability to make policy recommendations. (Marx- 
ist economists, it should be noted, are no less free 
from this deficiency than neoclassical economists, Wit- 
ness the studies trying to prove breakdown or exploi- 
tation by reference to capitalist market behavior— 
eg, lack of demand, etc.—rather than by class strug- 
gle.) 

This panel on imperialism is significant because it 
represents an attempt, albeit a limited one, to intro- 
duce power relationships into the analysis of interna- 
tional economic exchange, and thus to help reduce the 
biases inherent in the purely “economic” models of 
international trade usually presented at sessions of the 
American Economic Association. 

It is more easy to recognize the importance of po- 
litical factors the further one goes back in history. 
Every one would admit that international trade dur- 
ing the mercantilist period did not fit the decentral- 
ized market model by any stretch of the imagination. 
Rather, it was characterized by alliances of monarchs 
and merchants, using their superior power to murder 
and enslave large numbers of people in the hinterland 
in order to extract a surplus for the benefit of the few 
in the metropole. 

In the second international economy—the age of 
European imperialism between 1870 and 1939—the 
market played a much more important role but none- 
theless, state power continued to be decisive in regu- 
lating conditions of exchange between countries. The 
fact that England’s industrial revolution was imitated 
by only a few other countries and that the gap be- 
tween the industrialized and nonindustrialized coun- 
tries maintained itself or widened despite the very 
great expansion of trade, depended crucially on gov- 
ernment policy of the period and cannot be ex- 
plained without reference to imperialist relations. 

In those countries directly or indirectly dominated 
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by metropolitan powers, governments, instead of pro- 
moting development, pursued a policy of promoting 
cheap labor and channeling it towards exports (by 
removing employment alternatives, by biasing infra- 
structure, and by protecting metropolitan enterprise 
against local enterprise). This policy, reflected in the 
highly elastic supply of primary products at low 
prices, acted to extract a surplus from the population 
and to transfer it in part abroad and in part to ruling 
elites. Force played an important role in creating this 
structure and maintaining it. In short, many of the 
problems of underdevelopment—lack of infrastruc- 
ture, lack of human capital, lack of domestic entre- 
preneurship, lack of a modern government adminis- 
tration, and lack of national political traditions—can 
be traced to imperial relationships, and that this as- 
pect should be neglected in the current literature on 
economic development and international trade is inex- 
plicable on scholarly grounds. 

What about the modern period? The underdevel- 
oped countries have achieved national independence 
and presumably can control their government expen- 
diture in order to achieve more development at home. 
However, these papers have argued that this does not 
mean that imperialism—the control of the less devel- 
oped countries by the advanced-—is dead. They have 
rather tried to show that: (1) the interest of the de- 
veloped countries in the markets, raw materials, and 
investment opportunities of the underdeveloped world 
has not abated; (2) the use of coercive mililary 
power by the dominant countries to control the un- 
derdeveloped countries is very large; and (3) eco- 
nomic trends point to an intensification, or at least a 
maintenance, of dependency relationships during recent 
years. 

However, it is clear that form has changed and 
much work remains to be done if the content of the 
new imperialism is to be properly understood. The 
most important feature of the present international 
economy is that the leading business enterprises have 
outgrown the national economy and are global in 
outlook and interest, though not, of course, in owner- 
ship. 

This trend towards multinational corporations 
breaks the simple connection between the nation state 
and the national bourgeois that characterized the old 
imperialism. In many cases, business enterprises 
(the microsm) are now broader than nation states 
(the macrocosm). In other words, the part is greater 
than the whole and old balances and rivalries have, to 
some extent, been upset. The corporation gains 
flexibility by crossing international boundaries and 
erodes the power of the nation state. But state power 
is crucial to the functioning of the economy. The 
question then arises as to how it will be mobilized 
and exercised in the future if the powers of nation 
states are weakened. 

Will the corporations be able to construct superna- 
tional states commensurate with their own multina- 
tional span of control? Or, will the system flounder 
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because economic integration by business enterprise 
has proceeded much faster than political integration 
by states. For example, it is well known that the use 
of monetary and fiscal policy to control the economy 
becomes less effective the more open the economy and 
the greater the degree of foreign investment. Are we 
approaching a stage when each nation state is too 
weak to pursue an appropriate stabilization policy? If 
30, we may well be close to a serious economic crisis 
unless the Keynesian problem of aggregate demand 
has somehow been magically solved by the advent of 
the multinational corporation or unless political inte- 
gration on a world level speeds up considerably. 

To take another example, the present plans to cre- 
ate a new world division of labor allowing the under- 
developed countries an expanded role in the exports 
of manufactures requires a number of important pol- 
icy measures in the advanced countries, ranging from 
an expanded aid program to finance education and 
urbanization in the hinterland, to a removal of re- 
strictive practices to allow labor-intensive manufac- 
tures to enter the developed world. This would seem 
to require more political cohesiveness in the advanced 
world than now exists. Yet, if these measures are not 
undertaken, growth in the underdeveloped world may 
be too slow to maintain political stability without se- 
verely repressive regimes. The system may not be via- 
ble. 

These are burning questions. Unfortunately the lim- 
ited horizons of neoclassical economics and the limited 
application of Marxist economics puts scholars in a 
very weak position in trying to be of some help in 
answering them. 

Victor Perro: Mr. Magdoff discusses the leap for- 
ward in U.S. militarism since World War H as U.S. 
imperialism has taken on the objective of global 
domination. ; 

I wish to emphasize the decisive character of that 
leap. In 1880, there were 38,000 men in the armed 
forces, or 0.07 percent of the population. In 1898, as 
the U.S. carried out its first imperialist war of aggres~ 
sion, there were 236,000 men in the armed forces, or 
0.3 percent of the population. There was little change 
thirty years later. Today there are 314 million men, or 
1.7 percent of the population. Similarly, in 1880, the 
military budget amounted to 0.5 percent of the GNP, 
in fiscal 1899 to 1.5 percent, and today to about 9 
percent. Until recent decades the bulk of government 
Spending was by state and local governments, and 
government economic activity was generally slight. So 
50 percent of the federal budget could be for military 
purposes and still have only a minimal economic 
effect. 

Mr. Magdoff says U.S. militarism is used “to open 
and keep open the doors for trade and investment in 
other parts of the world.” I would like to state that 
more sharply, and to emphasize a qualitative change 
in the objective. The special international economic 
characteristic of modern imperialism is the derivation 
of superprofits by giant corporations from the exploi- 
tation of labor of people abroad, principally in areas 
controlled or heavily influenced by the given imperi- 
alist power. 


Lenin’s point-—that the export of capital becomes 
especially important in relation to the export of goods 
-hag reached an unprecedented degree of develop- 
ment in the case of U.S. imperialism, so that goods pro- 
duced in enterprises owned by U.S. corporations in 
other countries now exceed $100 billion yearly, or 
three times the annual export of goods from the 
United States. 

Superprofits from foreign investments are greater 
than in the early part of the century, when colonial 
investments consisted mainly of extractive and agri- 
cultural industries with relatively low technical levels. 
U.S. impertalism—-to some extent even formerly, but 
especially in recent decades—emphasizes combining 
the most advanced techniques with the most ruthless 
imposition of precapitalist wage levels and oppression 
of labor. We thus have the great electronic corpora- 
tions setting up factories in U.S.-occupied Taiwan and 
south Korea, at wages of $15-$20 per month and 
with labor productivity above that prevailing in simi- 
lar establishments in the United States. The rate of 
exploitation of labor is of the order of 1,000 percent 
or more. 

The connection between militarism and superexplol- 
tation is illustrated by Fortune’s story about pro- 
moter Herbert Fuller, who wanted to put up a $10 mil- 
lion sugar mill in South Vietnam. The people who 
live at the desired location do not want him. Says 
Fortune: “When the troops arrive to clear the area, as 
they sooner or later must, this American capitalist 
will literally be one step behind them. ‘T am in it for 
the money,’ Fuller says. ‘We could get back our in- 
vestment in two years.’ ” 

Magdofft notes how World War I pulled the 
United States out of the Great Depression, that mili- 
tarism has been a major economic and scientific-tech- 
nical stimulator. Militarism has also figured in the do- 
mestic political-economic strategy of monopoly capi- 
talism, to turn the country in a reactionary direction, 
and increase the rate of exploitation of labor at home. 

Militarism and anti-communism have made it pos- 
sible to shift the tax burden radically in the past 
several decades from capital to labor. 

In this environment real wages per unit of output 
in industry have declined dramatically over the past 
decade; the contrasts between the super-rich and the 
impoverished tens of millions have become more glar- 
ing than ever. Savage domestic racism has become 
more profitable as many millions of black people, 
Spanish-speaking people, Indians, etc., have been 
forced into the urban ghettos. 

Many radicals think that the superprofits of impe- 
rialism have been used to bribe and co-opt American 
labor into the great affluent middle class, and per- 
manently blunt the capital-labor conflict. I think the 
costs to labor have greatly exceeded any possible 
trickle down benefits from foreign investment profits, 
that events today show and will show more clearly 
that the capital-labor class struggle remains an essen- 
tial derivate of the social structure, ultimately aggra- 
vated by imperialist militarism. 

Magdoff implies that ending the stimulus of milita- 
rism might plunge the country back into conditions 
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like the depressed 1930’s. Here I must differ sharply. 
Briefly, a vital element of modern imperialism is the 
phenomenon designated by Lenin as state-monopoly 
capitalism—the interpenetration and extremely close 
collaboration of government and big business in all 
spheres of life. This has developed very far in eco- 
nomic affairs in recent decades. It has changed the 
character of economic crises and cycles and made 
most unlikely a repetition of 1933. Militarism is by 
no means the only economic regulator of state-mo- 
nopoly capitalism, nor is it the most important regu- 
lator in most imperialist countries that are doing 
much better than the United States economically. 

As the world has evolved, militarism has become a 
handicap to economic progress, a source of economic 
difficulties and financial crises. 

I quote figures of the U.S. Arms Control and Dis- 
armament Agency on the percentage of GNP going to 
military purposes in the four leading capitalist coun- 
tries. The U.S. heads the list with 8.5 percent, Britain 
follows with 5.8 percent, West Germany with 4.1 per- 
cent, and Japan is way down with 1.0 percent. Now 
we consider the unemployment percentage in the 
same countries in the same order: The U.S. 3.6 per- 
cent, Britain 2.5 percent, West Germany 1.6 percent, 
Japan 1.2 percent. 

In measures of economic welfare, such as the in- 
crease in real wages and of the rate of economic 
growth, we find a marked inverse correlation with the 
percentage of militarism. The harmful effects of ex- 
treme militarism on the U.S. economy have become 
so widely recognized that there has developed a sig- 
nificant congressional opposition to the military-indus- 
trial complex, and the stock market, contrary to some 
earlier tendencies, is now bullish on peace news and 
bearish on war news. 


It has become clear that none of the extremely crit- 


ical problems of internal life—declining real wages of 
most workers, deterioration of public facilities, infia- 
tion, record tight money, the fantastic deficit in inter- 
national payments, pollution, racism—none can be 
eased until there is an end to the Vietnam war and a 
reduction in militarism. 

Moreover, we are right now going into the first real 
wartime recession in U.S. history, with some estab- 
lishment economists fearing that it may be serious 
and accompanied by a financial panic. 

I agree with the view that none of these problems 
can be fully or permanently solved under capitalism, 
with or without militarism. But the fight against mili- 
tarism is essential to ease the harmful effects of these 
problems on working people, to create more favorable 
conditions for radical solutions, and for the ultimate 
establishment of socialism in the United States. 

Magdoff associated rampant militarism in the U.S. 
with the desire to overthrow or contain socialist na- 
tions and to thwart national liberation movements. 
But he fails to show the interconnection between 
these motives. Why did the U.S. require only 100,000 
men and $150 million to defeat Spain and suppress 
the Cuban, Puerto Rican, and Philippine people, while 
with 600,000 men and $30 billion per year it cannot 
defeat the Vietnamese people? 


The difference lies in the higher stage of national 
liberation struggles today, in the combination of the 
fight for political independence with that for basic 
social revolution, in the leadership of Communists, in 
the existence and international solidarity of socialist 
states. The massive military and economic aid of so- 
cialist countries, first the U.S.S.R., has been essential 
in providing the Vietnamese people the kinds of ma- 
terial with which they have been so successfully re- 
sisting U.S. imperialist aggression, just as a Commu- 
nist orientation and Soviet economic and military as- 
sistance have been an essential ingredient in helping 
the Cuban people maintain their newly won indepen- 


‘dence from the furious and continuing counterassault 


of U.S. imperialism. 

Nor is this vital aspect of the contemporary world 
inconsistent with the aim to combat militarism. The 
essential aim of diplomatic negotiations for disarma- 
ment, as of the peace movement’s domestic campaign 
against the industrial-military complex, is to create 
conditions in which all peoples can determine their 
own destinies—including social structure, rules about 
foreign investment—without the waging of military 
and economic warfare against them by any great 
power. And to free the people of the great powers 
from the dangers and burdens of militarism. 

A final point. Lenin described imperialism as the 
final stage of capitalism, as moribund, decaying capi- 
talism, rotten ripe for the socialist revolution. 

The extreme militarism of U.S. imperialism is a sign 
of weakness, not strength. Genocidal warfare, whether 
conducted by Hitler in Europe or by Johnson and 
Nixon in Asia—the waving of H-bombs—are the des- 
perate last thrusts of dying empires. They are no less 
dangerous for that reason. But look at the scorecard 
of imperialism during the twenty-five years of U.S. 
leadership : 

1. The number of countries professing socialism, 
having Communist or similar parties leading, and 
having public ownership of the main means of pro- 
duction has increased from one to fourteen, with over 
a billion people. 

2. The area of the colonial world—the most secure 
sphere of imperialist domination—has shrunk to a 
fraction of its former size. 

3. More and more developing countries are striving 
for noncapitalist development, are restricting or expel- 
ling foreign corporations from dominating positions, 
ending imperialist military and intelligence bases, re- 
lying more and more on trade and aid relationships 
with the socialist world, setting an ultimate socialist 
goal. 

4, The trade-union movements, revolutionary par- 
ties, and peace movements have multiplied numeri- 
cally in the major industrial countries. Working peo- 
ple have won numerous social and economic re- 
forms. They can also win the most important reform 
of all—by turning back the war danger associated 
with imperialist militarism. This is essential towards 
accomplishing the historically inevitable transition 
from imperialism to socialism without a holocaust. 

Artur MacEwan: An explanation of imperialism 
requires an analysis of the tendencies toward the geo- 
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graphic expansion of capitalist economies. Richard 
Wolff has provided a good review of the various 
bases for expansion, and Harry Magdoff has provided 
documentation of the role of the state in that process. 
I would like to extend their arguments by considering 
some aspects of power relations in an expanding capi- 
talist system. 

We need to explain first why expansion is so im- 
portant that the state is willing to use its power—dip- 
lomatic power, “aid”’-giving power, military power— 
and often incur high costs in order to assure a free 
rein for expansion. An explanation is not immediately 
obvious if one simply examines the size of trade and 
foreign investment relative to the aggregate opera- 
tions of the economy. If one views the state as acting 
in a rational manner to further the general welfare of 
its nationals, without particular regard for their class, 
an economic explanation of the international activities 
of the state is not easily developed. 

On the other hand, if the state is viewed as using 
its power to serve the interests of capitalists as a 
class, then an economic theory of imperialism begins 
to make sense. The impact of the international activi- 
ties of U.S, business is far greater on profits than on 
aggregate demand. (Profits from foreign investments 
accounted for around 15 percent of total corporate 
profits in the U.S. during the mid-1960’s.) Not only is 
foreign economic activity more important for those 
who earn their income from capital than for those 
who earn thelr income from labor, but the profits 
from foreign investment are highly concentrated in 
the largest firms. In 1966, for example, more than half 
of all profits remitted to U.S. corporations from 
abroad went to sixteen firms. All of these firms ranked 
among the top thirty in the Fortune listing. 

This is not to say that the state’s international ac- 
tivities can be interpreted as being designed stmply to 
maximize aggregate profits of U.S. business (or of the 
largest firms). Nonetheless, these facts do begin to fo- 
cus attention on the proper group; that is, on capital- 
ists aş a class, 

Capitalists as a class are served well by the ordi- 
nary functioning of the capitalist system. Even with- 
out state intervention the institutions of the system 
assure that capitalists will be at the top in a society 
where income, power, and prestige are unequally dis- 
tributed. While the most dramatic and often the most 
revealing operations of the state are its actions which 
directly and immediately serve the interests of busi- 
ness, the highest priority function of the state—both 
domestically and internationally—is the preservation 
and spreading of the institutions of capitalism. (In 
more popular jargon, the role of the state is to insure 
a “favorable investment climate.”) 

This sort of theory of the state emerges directly 
from an analysis of the historic development of capl- 
talism and, in particular, from an analysis of the 
state’s relation to the process of capital expansion. In 


the early period of capitalist development, the pri- 
mary problem was that of creating a nation or, more 
to the point, of breaking down restrictions on the la- 
bor market and on capitalist organization of the work 
process, At a later stage in the process of spreading 
the system, the state took on the role of developing 
the “sphere of influence.” Today, when one capitalist 
nation has become dominant, the state uses its power 
to integrate the international capitalist system further. 

This integration means at a minimum that the ne- 
farious aspects of capitalism—inequality, alienation, 
destruction of the environment—are spread (or, inso- 
far as they already exist, they are maintained). How- 
ever, because this integration takes place under the 
dominance of the business interests of an advanced 
capitalist nation, the output-expanding capacity of 
capitalism is not necessarily transmitted to the poor 
countries. It is this dominance and its consequences 
which are the concern of Theotonio Dos Santos. The 
dominance itself is assured by the power of the impe- 
rialist state, but the dominance has its everyday im- 
pact through the economic sphere. Dos Santos has 
cited, for example, the price relations of the interna- 
tional market and the monopoly power of business 
from the imperialist nation and how they affect un- 
derdevelopment. 

A further aspect of the “economic” dominance is 
the effect which imperialism has upon class and power 
relations in the poor countries. Because of its power, 
which operates both within and outside the market, 
US. business (or business from other advanced capi- 
talist nations) is able to preempt investment opportu- 
nities and inhibit the development of an historically 
progressive industrial bourgeoisie in the poor coun- 
tries. For example, the “balance-of-payments crises” 
endemic to poor countries tend to work in the favor 
of foreign as opposed to domestic capital. The former 
always has a source of foreign exchange. Also, foreign 
capital often enters the poor countries before there is 
any appreciable domestic industrial class to compete 
with, and alliances are formed, both political and eco- 
nomic, between the foreign interests and domestic 
groups which are antagonistic to industrialization; 
e.g, agrarian and military elites, commercial interests 
tied to foreign trade. Thus, foreign business helps reac- 
tionary groups in their control of the state and as- 
sures that policies favorable to a domestic industrial 
class will be inhibited. Under such circumstances, while 
some industrialization can take place, it will tend to 
be dominated by foreign interests and not lead to the 
development of the nation. j 

Thus, within the economy of the poor country, as 
well as within the international system, imperialism 
has its influence through class power relationships 
which operate both through the state and in the eco- 
nomic sphere. It would seem to me that analyses of 
imperialism should give explicit attention to those re- 
lationships. l 
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POSTWAR CHANGES IN THE SIZE DISTRIBUTION OF INCOME 
IN THE U.S.* 


By Epwarp C. Bupp 
Pennsylvania State University 


My assignment for this session is to review re- 
cent changes in size distribution in the U.S. I 
have interpreted “recent” to include the entire 
postwar period rather than just the past decade. 
Most analysts have concluded that, in contrast to 
the changes that appear to have occurred from 
1929 to World War II, the relative distribution 
of income since the war has been quite stable.2 
While perhaps the only inference that the quality 
of our income size data will support, it may be 
worthwhile to take another look at the evidence 
we have, 

The widely used Lorenz curve technique for 
representing relative size distributions may possi- 
bly contribute to the acceptance of the stability 
hypothesis. It is, after all, rather insensitive to all 
but major changes in distribution; we are all too 
prone to conclude that if the Lorenz curves for 
different years lie close together or if the income 
shares of various quantile groups change only by 
a percentage point or two, nothing of conse- 
quence has happened to inequality. While the 
Gini concentration ratio is perhaps the most use- 
ful—and certainly the most widely used—mea- 
sure of changes in inequality, it does, as we know, 
produce an ambiguous measure of changes in in- 
equality if the two relevant Lorenz curves inter- 
sect, and an intersection is implied if the rich and 
the poor lose relative to the middle of the distri- 
bution. Even if the curves do not intersect, one 
part of the distribution, e.g., any given quantile 
such as the 45th percentile or the 3rd decile, may 
gain or lose more, relative to their position in 
some earlier year, than does some other quantile. 

A convenient way of revealing these changes is 
to compare the mean income of any quantile rela- 
tive to the mean income of the distribution as a 
whole; this mean income ratio is simply the 
quantile’s share of total income divided by the 


* I am indebted to Thomas C. Whiteman for assis- 
tance and to Mark Prichard for developing and 
writing the computer program. Inquiries concerning 
the computer program developed for this projet may 
be addressed to the author, 

1For example, [10, pp. 20-26]. For a contrary 
view, however, see [15]. 
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size of the quantile. In graphical terms, it is the 
slope of the chord connecting the lower and 
upper points on the Lorenz curve for the quan- 
tile, or, if the quantile is sufficiently small, the 
slope of the Lorenz curve itself. In the ensuing 
discussion this ratio will be referred to as the 
“relative mean income.” 

The hypothetical behavior of relative mean in- 
comes for different pairs of Lorenz curves is illus- 
trated in Figures 1 and 2. In Figure 1, inequality 
is assumed to be less in year 2 for every part of 
the distribution, so that year 2’s curve lies every- 
where above year 1’s. At the Bth percentile, the 
relative mean incomes are equal; below B, year 
2’s exceeds year 1’s; above B, year 2’s is less 
than year 1’s. Further, the ratio of year 2’s mean 
to year 1’s mean falls as we move from the low- 
est to the highest groups; at B, the ratio is one, 
and beyond that point, less than one. This behav- 
ior is of course consistent with our intuitive no- 
tion of a reduction in inequality: the incomes of 
lower-income groups rise, and those of upper-in- 
come groups fall, relative to the mean income of 
the entire distribution. In Figure 2, the Lorenz 
curves are assumed to intersect, indicating a re- 
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FIGURE 2 


duction in inequality at the upper part of the dis- 
tribution and an increase in inequality for the 
lower. Here there are two percentiles, the Ath and 
the Bth, at which the relative mean incomes are 
the same. From zero to A, year 2’s mean is less 
than 1’s; the ratio of the mean of year 2 to that of 
year 1 rises as we move from zero to A, equalling 
unity at A. Beyond that point, year 2’s mean is 
greater than 1’s, the ratio between them first in- 
creasing, reaching a maximum, then decreasing, 
until it equals unity at B. Beyond B, year 2’s mean 
again exceeds year 1’s. 

It is, perhaps, easier to see these relationships 
in a graph due to Robert Schutz [14], which shows 
the relative mean income for each year’s distribu- 
tion as a function of the cumulated percent of re- 
cipients; the horizontal axis of this graph is thus 
the same as that of the Lorenz curve. Figure 3 
illustrates the relative mean income curves under- 
lying the Lorenz curves shown in Figure 2. If the 
existence of loss incomes were assumed, the Lor- 
enz curves would intersect the horizontal axis, 
and the relative mean Income curve would assume 
negative values to the left of the point at which 
the slope of its corresponding Lorenz curve were 
Zero. 

A useful way of introducing the problem of 
changes in inequality in the postwar period is by 
way of examining the changes between 1946-47 
and 1960-61 in the income shares of the quan- 
tiles used by the Office of Business Economics in 
its old income size series for consumer units 
(families and unattached individuals): the five 
quintiles, and the top 5 and 1 percent of recipi- 
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ents. The data are summarized in Table 1: the 
upper panel shows the quantile income shares for 
the averages of the above years, as well as for 
1950-54 and 1955—59; the lower panel, the im- 
plied relative mean incomes. The changes in 
shares may not seem large, that of the bottom 
quintiles’s, for example, falling by only .4 per- 
centage points and that of the top 5 percent, by 
1.5 percentage points. But they do imply changes 
in relative mean incomes that we might not deem 
insignificant; the relative mean income of the 
bottom quintile fell by 8 percent, of the next 
quintile, by 2 percent. The quantile encompassing 
the 40th to the 95th percentiles, on the other 
hand, experienced a rise of over 3 percent in its 
relative mean, while that of the top 5 percent fell 
by 7 percent, and the top 1 percent, by 14 per- 
cent. 

Somewhat the same pattern is shown by the 
Survey Research Center’s Survey of Consumer 
Finances [16]. While the rounding of the income 
share estimates for quantiles to whole numbers in 
the Center’s publications prevents drawing any 
definite conclusions about changes in the relative 
mean income of the bottom two quintiles, it ap- 
pears that, for the same set of years as used in 
the OBE comparison, the relative mean income of 
recipients encompassing the 40th to the 90th per- 
centiles rose between 6 and 7 percent, while that 
of the top decile fell by about 11 percent. These 
percentage changes are not altered if the years 
1960-61 are replaced by more recent years, such 
as 1965-66. 

On the other hand, these changes are some- 
what less evident in the quintile distributions for 
families and unrelated individuals combined, from 
the Current Population Survey. The mcome 
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TABLE 1 


DISTRIBUTION OF FAMILY PERSONAL INCOME, SELECTED YEARS 
OFFICE oF BusINEess EcoNoMIcs 








A. Income share 
(percent) 
Average of 
1946-47 
1950-54 
1955-59 
1960-61 
B. Relative mean 
income 
Average of 
1946-47 
1950-54 
1955-59 
1960-61 
Percent change, 
1946-47 to 
1960-61 


Source: [11]. 


shares show some year-to-year variability, and the 
conclusion drawn depends to some extent on the 
years selected for comparison. If we take the 
years 1947-48 and 1960-61, a similar Lorenz 
curve intersection phenomenon is apparent.? The 
relative mean income of the two bottom quintiles 
fell by over 5 percent, that of the next group 
comprising the 40th to the 95th percentiles rose 
by 2 percent, and that of the top 5 percent fell 
by 2 percent. 

Since the evidence seems to point to intersec- 
tion of Lorenz curves in postwar years, it was de- 
cided to investigate the matter further by con- 
structing a smooth Lorenz curve for each pub- 
lished distribution, so that relative mean incomes 
could be determined for every percentile of the 
distribution and the distributions could be in- 
spected for intersection of their corresponding 
Lorenz curves. Published size distributions give 
frequencies for dollar income size brackets that 
remain relatively constant from year to year; as 
a result, sizes and positions of the quantile read- 
ings for relative distributions derived from them 


2 Data are from [10, p. 21]. Income shares for the 
combined distribution of families and unrelated indi- 
viduals have not been published for years following 
1962. The year 1948 was substituted for 1946 (the year 
used in the OBE comparison), since there was no CPS 
for the entire population in the latter year. 




















vary considerably. In order to express the relative 
distributions in terms of uniform quantiles, e.g., 
quintiles, resort must be had to interpolation for- 
mulas or the freehand drawing of Lorenz curves. 

Before Lorenz curves can be constructed, it is 
necessary to have an estimate of the mean in- 
come or the income aggregate as well as frequen- 
cies within each class interval. The CPS is vir- 
tually alone in failing to provide this information, 
at least for years prior to 1967. One of the difh- 
culties in assuming that class interval means for 
all but the top part of the distribution fall at the 
midpoint is that respondents tend to report their 
incomes in rounded numbers, particularly in mul- 
tiples of $1,000 or $500. Since these “round-off” 
points tend to correspond with the lower limit of 
a Census class interval, the mean is normally less 
than the midpoint. Instead of assuming, there- 
fore, that the mean corresponds with the mid- 
point for all intervals below the open-end one, 
with a Pareto function used to estimate the mean 
of the latter,’ I decided to use, separately for 


* Census uses the midpoint for its computations of 
aggregates [6, pp. 33-34]; Schultz used the geometric 
mean of the endpoints of the interval [13, pp. 76— 
77]. These references also describe the use of the Pa- 
reto function for estimating the mean of the open-end 
interval, and the means assumed for that interval if 
the function cannot be applied in any given year. 
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families and unrelated individuals, the actual 
class interval means for the 1964 CPS that we 
have computed in our work at OBE. A test was 
made to see if these means were altered by as- 
suming that aggregate income was three-fourths, 
and then one-half, of the 1964 aggregate, in order 
to take account of the fact that incomes reported 
in the CPS have increased through the years, The 
results of this test were essentially negative. The 
bottom open-end interval also presents a problem 
because of the inclusion of no income and nega- 
tive income cases; in order to compute the mean 
for the bottom interval for years prior to 1964, 
the proportion of these frequencies to the total 
number of recipients was held constant at the 
1964 proportion. 

A variant of what might be considered an in- 
terpolation or smoothing device was used for this 
study. Polynomial functions were fitted to the ob- 
servations ranging from the bottom up to the 
70th, 75th, 80th, and 85th percentiles, respec- 
tively, with the final choice being for a fourth de- 
gree polynomial encompassing observed points up 
to the 80th percentile. Only occasionally did the 
predicted value of income differ from the ob- 
served value by as much as a tenth of a percent- 
age point. 

The polynomial could not be used, however, for 
the top of the distribution. This should not be sur- 
prising: we know that it is virtually impossible to 
describe empirical distributions accurately by just 
one function. The Pareto function, for example, fits 
well only the top 20 percent of recipients or less; 
the lognormal function, judging by my experience 
in my OBE work, does not accurately predict fre- 
quencies for either the top 5 or 10 percent of re- 
cipients or the bottom quintile, whether distribu- 
tions of total income or of individual income types 
are used. For the top observations, resort was 
therefore had to a function originally suggested by 
Corrado Gini many years ago: Y; = B,X,"#: 
where F, is the ith percent of recipients cumu- 
lated from the top, and X;, the percent of total in- 
come they receive [8, p. 75]. The fit finally se- 
lected was for those readings encompassing no 
more than 30 percent of the top recipients, al- 
though the function was also fitted for one addi- 
tional observation above that limit. 


4An inspection of those tax returns reporting 
Schedule C, Schedule F, partnership, or rental income 
indicated that the ratio of those returns reporting a 
loss income to those reporting a positive amount of 
these income types did not decline during the postwar 
period; if anything, it rose somewhat. If the latter 
were the case, the procedure used would result in a 
small understatement of the mean of the bottom in- 
terval for earlier years. 


The two equations—the polynomial and the 
exponential—were then solved for their intersec- 
tion point, which usually occurred between the 
74th and 80th percentile of recipients. For most 
years and distributions the exponential cut the 
polynomial from below, implying a steeper slope 
for the former at the point of intersection. This 
difference in slopes implies a small discontinuity 
in the relative mean mcome function at the inter- 
section point, although the difference was never 
more than a tenth of one point, and normally less 
than that. In the table giving relative mean in- 
comes for various percentiles (Table 3), it should 
be noted that the relative mean might have dif- 
fered from itself by as much as 9 percent, €g., 
1.20 rather than 1.30, had the intersection point 
occurred just above rather than just below that 
percentile. As a check for the reader, the point of 
intersection, and the difference in the relative 
mean incomes for the two functions at that point, 
in terms of recipient units, are given in the last 
two columns of Table 6. The computer then read 
off the cumulated share of income for each per- 
centile of each distribution and the relative mean 
income for that percentile. I might add that the 
selection of those functions for each year that 
would give a good fit to the data and could also be 
spliced together with least damage to the relative 
mean income function could have been somewhat 
improved had it not been necessary, in order to 
economize on computer and programming time, to 
write one general rule for the computer to follow 
for selecting and combining the relative functions 
for each year. l 

The computer results for each of the distribu- 
tions are summarized in Tables 2 and 3 for each 
fifth percentile, corresponding to the 10th, 15th, 
etc., and for the 99th. The 5th percentile was 
omitted because of misgivings, not only about the 
quality of the fit at the very bottom, but the 
quality of the data on which it is based as well 
Perhaps the results should not be taken too ser- 
iously below the 15th or 20th percentiles. Table 2 
shows the cumulated percent of total income for 
each of the percentiles selected, and Table 3, the 
relative mean income for that percentile. 

The only “check” that can be made of the 
values in Table 2 is to compare them with quan- 
tile estimates from published sources, which are 
also known to be interpolated—although we ad- 
mittedly do not know whose interpolation method 
is, in some sense, better. I did compare my cu- 
mulative share estimates with those made by 
OBE for quintiles and the top 5 percent of its 
distributions for consumer units for the years 
1947, 1950, 1955, 1960, and 1961. Only in 1950 
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TABLE 2 
CUMULATED SHARE oF INCOME, AT SPECIFIED PERCENTILES 
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73.25 

6 3.0 5 

7 3.3 54 7.9 10.9 14.3 18.]1 2203 2669 31,9 37.3 43.0 49.3 56.1 63.6 72.1 82.2 93.8 
1952 CPS. . Deh Loh 3.4 55 FeO 11.0 14.3 18l 22.2 26.7 31.7 37.0 42.9 49.2 56.0 63.6 720] 82.2 93.8 
1954 CPS eS 1.5 340 4.9 7.2 10.0 13.2 1665 21,0 2506 30.6 Bbel 42.0 48.3 55.3 63.0 71.68 E2. 9309 
1955 CPS Oe6 bot 3.25.1 7.6 1004 13.7 L705 Shel 2643 31.3 36.B 42.7 49.0 56.0 63.7 72.3 82.6 9400 
1956 CPS Oe6 Let 3.3 5.3 7B 10.7 1400 17.8 2200 25.6 Bho? 37.1 43.1 49.4 560% B4el 72.6 82.9 9442 
L957 CPS.. „O.a? Ls 2.0 42.9 7.2 10.0 13.3 17,1 22.4 26.2 31.4 37.1 43.1 49.6 56.6 64.4 73.0 03,2 94,4 
1958 CPS Oe? Le? 3.2 5.2 7.7? LOWE 1369 1706 21,8 2605 31.5 37.0 42.9 49.3 6402 12.9 Bied Jk. 
1959 CPS O6 Let 3.2 Sel 7.5 10.4_ 13.6 1703 21.5 Z26.} Alel 3606 4205 48.9 55. 9 63-6 72.3 O26 Ghul 
1960 CPS O6 Le? 3.2 Sol 7.5 10.4 1306 1703 2165 2600 3160 36.5 4204 48.7 55.8 63.4 T20l 82.3 93.9 
1961 CPS Oe? 2.7 Bel 5.0 7.4 LOL 13.3 16.9 20.9 25 & 30.3 35.7 4166 4765S 54.9 62.6 7143 £1.8 93.7 
1962 CPS Ow? 168 363 $6.3 7271005 13.8 17.4 {.0 36.4 42.4 48. ot 72.5 82. 
1963 CPS _ De8 168 3.3 5.3 7.7 10.5 13.8 17.5 21.6 S .2 31.2 36.7 42.7 49.1 56s 2 64.0 72.7 82.9 94.3 
1964 CPS Oo8 168 364 5.3 7.7 10,5 13.8 17.4 21.6 26el Blel 3606 4205 48.9 ° 56.0 63.8 72.6 82. . 
1965 CPS 069 109. 2.55.5 7.9 10.7 13.9 17.6 2167 26,3 31.3 36,8 42.7 49, F Sbe2 63.9 72,3 82.8 94,2 
1966 CPS 0.9 2.1 3.6 5.6 £0 10.9 14.2 17.9 2260 26.6 31.6 37.1 43.0 49.3 56.4 64.1 72.7 TEs 94.2 
1967 CPS O09 2.1 3-7 5.7 Gel 10.9 14.2 1749 21.9 26.5 31-4 36-8 4207 49.1 56.1 6327 72.3 82,53 94-0 
1968 CPS beO 262 369 529 864 1123 1427 18.4 22.6 27.1 32. : 37.6 43.5 50.0 56:9 64.4 72.9 82.9 9402 
QBE: FAMILIES + UNATTACHEQ INDIVIDUALS: FAMILY PERSONAL INCOME 
1947 OBE 1.5 3460 469 7eZ 9.9 1208 L6cl 19.6 23.4 27.6 32. $ 36.9 42»1 47-7 54.0 60.9 69.0 79,1 FYE 
1950 OBE «ded 208 4.7 6.9 FoF L204 L566 19.1 22.9 27.1 Blob 36.4 41.7 47.4 53.5 60.4 68.4 78.5 S102 
“1958 OBE Led 2.9 40S To2 9.9 12.9 163 1905 23,9 28.1 32.7 37.7 43.0 48.8 5561 62.0 69.9 79.68 92.0 
1960 OBE 1.3 2.1 4.5 6,8 9.3 12.3 15.5 L19. 1232021: 2 31.8 3668 4263 4862 54.6 61.8 70.1 80.3 92.45 
1961 OBE Led 207 4.6 68 9.3 12.2 15.4 19.0 22.9 27.1 31. T 36.6 4201 48.0 Ek. 6106 E505 BOee 9245 

2 SPENDING UNITS: MONEY INCOME AFIER TAX 
1950 BLS Tel hel Gc6 9.5 12.7 16.3 20.1 24.2 28.6 33.2 38.1 43.3 4060 34.1 Elol 6709 15.5 8k, 94.8 
1960 BLS. 2.1 3.9 6.2 BaD 12.0 15.4 19.1 23.1 27,45 3202 37.1 42.5 4A.2 54.4 Sled 8-1 75.9 85.1] J5el 
3 RETURNS (ALL f 
1948 ALL le 3 206 404 G.E 9.1 1260 15.2 18.8 22.6 26.8 3163 36.2 41.4% 47.1 53.2 59.6 61.2 76,9 89.8 
1950 ALL led 206 4.5 667 9.3 12.2 15.5 19.) 22.9 2701 3L.6 3605 41.9 47. 3 53.5 60.2 68.0 17.9 90-7 
9 ! B00 262 2.8 5,8 B.Z 10.9 l14.l 1706 21.5 25,8 3065 35.6 Sle? 47.2 53.6 608 69.0 719,3 Sle 

1960 ALL 069 1.9 264 5.2 7.4 1LOel 1302 16.7 2006 2469 2907 34.9 4007 46. ; $3.5 61.0 69e4 1929 a 
1964 ALL Ost 166 268 4.5 6.6 Gol 1260 15.4 19,2 2305 28.2 33.4 3963 45.6 5203-5909 68-5 19.2 9260 
1966 ALL Oa? LeS 207 4.3 6.3 B.7 11.5 Leek LHe? 23.0 27.8 33.1 39.0 45.5 5204 GOL 6869 19.) 5204 
1967 ALL 058 166 208 403 603 9.6 1165 1408 1825 be B 27.6 32.9 38.7 EE : 51.9 He 5 68. ; 7901 92.40 
1955 JNT 2.0 368 6.0 B.é 11.6 14.9 1804 22.2 26.3 ot 3503 40.3 45.6 oh Tle2 
1960 JNT Ls 3.5 506 B.Z Ide] 1404 17.9 2108 2569 a0. 3 3$e1 40.1 45.5 re 3 57. 55 oe 2 71.9 81. “ih 92. 9 
1964 JNT 108 356 5.8 8.4 1le3 1406 1802 2201 26.2 30.5 35.4 4004 45.8 5105 57.8 54, o? 93. 
1966 JNT 202.400 Ged 9.0 1109 1902 1867 2265 26.6 3069 3565 40.5 4528 5166 57.8 54.7 712.1 A162 92.5 
. 1967 JNT £09 3.6 5.9 B.5 1104 1407 18.3 22.1 26.2 30.6 35.3 40,3 45.6 Sled 57.6 64.4 71.0 80.8 92.2 


were the differences for cumulated income shares 
greater than .2 percentage points; in that year 
the maximum was .3 to .4 percentage points.’ 
From these two tables, the Lorenz curves for 
any two distributions can easily be compared. As 
an example, I have used the distributions of all 
tax returns (IRS) for 1948 and 1967, not because 
a comparison of these two are the most empiri- 
cally significant, but because the distributions are 
sufficiently dissimilar to illustrate the approach. 
At approximately the median (the 51st percentile, 
to be exact), the slopes of the two distributions 
are both .81 and the cumulative difference in in- 
come shares reaches a maximum of 4.1 percent- 
age points, with 1967 lying below 1948. In the 
86th percentile, the two distributions cross, with 
a difference in their relative mean incomes of .25, 


5T have not included a comparison between my esti- 
mates for the CPS and the quintile estimates pub- 
lished by Census, since they would reflect not simply 
differences in the smoothing or interpolation method, 
but the difference as well in assumptions made con- 
cerning class interval means discussed previously. 


or 18 percent of the 1948 mean of 1.40. In the 
98th percentile, the relative mean incomes are 
again equal (at a value of approximately 3.3) and 
the maximum cumulative difference in income at 
this percentile is equal to 2.2 percentage points, 
with 1948 exceeding 1967. The group comprising 
the 51st through (part of) the 98th percentiles 
thus gained at the expense of the bottom half and 
slightly more than the top 1 percent; the rela- 
tive mean income of the former increased by 10 
percent; that of the latter two groups fell by 18 and 
20 percent, respectively. 

Tables 4 and 5 are derived from Table 2. 
The first shows the income share of each of the 
groups-—five percentiles wide—which lie between 
the chosen percentiles, with the exception that the 
first group comprises the bottom decile, and the 
last group, the top 1 percent. The second gives 
the relative mean income of the group; it is sim- 
ply the share estimate in Table 4 divided by the 
size of the group as measured in percentiles. 

A few words of explanation are in order on the 
final table from the computer printout (Table 6). 
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TABLE 3 
RELATIVE Mean Income at Sprcirrmp PERCENTILES 








A8 12% 20% 


23% ROX O55 70% Z3% SOR 853 20% 22% 29% 


ZA% 29% 323% 403 433 30% 
F ED {NOLYIOUALS! MONEY I BEFOR A Sibert 
1944 ar: 0.16 0.24 5.33 UAI 0649 0.57 0.65 ante 0.83 Oda LeOL 1.10 1.20 1632 1.44 1.59 1683 2032 3.76 


1965 CPS, Del8 0-28 0638 0446 0.55 0.62 0.70 0.77 0.85 0.93 1.01 1.09-}.18 1428 J.4% 1-5 


3.53 





1947 CPS eld 0626 0635 0.44 0.52 0660 0668 0675 0.83 0491 0.99 1.08 lel? 1,27 1643 1.58 1.82 2431 3.76 
o 6] 0. 85 Ol 1.09 1.17 O Let] 1.56 1.80 2.28 3.7 

1949 CPS 0.15 0425 0.34 0.43 0.52 0660 04668 Ü.7T7 0.85 0693 101 1.10 1.18 la27 1645 1.59 1.83 2430 3.66 

Qal 0-24 0,33 Op42 0.51 0.60 0669 0.78 0.86 0.94 1.02 1.lD l.17 1,25 l,ġ% 1,59:1.83 263] 3-59 

1951 CPS 0.16 0.26 0.36 0.45 0.34 0.63 0671 6.80 0.87 0.95 1,03 1.10 1.18 1631 1.42 1656 1.19 2.24 3.56 

1752 CPS... Q.lb 0-27. 9.36 9.46 0,5% 0.62 0.70 0.78 0.86 0.9% 1402 lell 1:20 1,30 1,42 1-57 1.80 2,25 3.55 

1954 CPS Del 0.23 0.32 0.42 0.51 0.60 0.68 0,77 0.86 0.95 1.04 Lal3 la22 1.3} l.%?7 l.62 1685 2.29 3.58 

i 3 70 87 0.96 1 1.21 1630 [p46 ]-60 1.82 2426 3.50 

1956 CPS 0.15 0.25 0.35 s44 0053 0.62 Ov 70 0.79 0.87 0496 1eO4 1.13 Le22 1.31 1645 1059 1681 2024 3046 

_1957_¢P$ Qel4 0522 Q24 Ov4) Oo 5) 0460 0,70 0480 0290 0499, 1,08 1.16 1624 1.31 1.47 1061 1.02 2423 3.39 

1958 CPS OolS Oo25 0.34 0.43 0.52 Oe6l Oe 70 0.79 O.BT 0.96 1.05 1.13 1.22 1,31 1.49 1663 1.84 2.25 3.40 

1959 CPS. DelS Oe24.063% 0443. Qel 0060 0669 0478 0-86 0495 LaO% 1.13 1023 1o32 1.46 1,6] 1.83 2.26 3.50 
1960 CPS 0.15 0.24 0.34 0.43 0.51 0660 0669 0678 0686 0495 laO% l.l2 Le2l 1635 1045 1660 1682 2627 3-54 





961 CPS 215 0.24 0.33 0.41 0550 0.58 0.67 0476 0. 
1962 CPS 0.16 0.25 0.34 0.43 0.51 0.60 0.68 0.77 O. 
Rel Ge25 9234 9243 0251 0260 0269 9278 Qu 
1964 CPS 0616 0.25 0.34 0.42 0.51 0.60 0.68 0.77 O. 
-4963 CPS O26 Q34 243 Oe Fh 0.60 0669 O.T? Oy 
1966 CPS 0.17 0.26 0.35 0.43 0452 0.60 0.69 0.78 0, 
6 77 
1968 CPS 
+ UNAT L53_FAMLLY PERSONA 
1947 OBE 
A950 OBE 
1955 OBE 





84 0.93 
85 0.94 
85 0.95 
86 0.95 


1.02 1.13 1.20 1.30 1.647 1.62 1.85 2.31 3.64 


s84 2.27 344 
1.04 Jeli 






6l 1.83 2.25 3.44 
1,04 1.13 1622 1632 1648 1.62 1.864 2.26 3.45 
86 0.95 1.04 Bel3 1.22 }.32 1,47 1.61 1-83 2.25 3.46 
86 0.95 1.04 1.13 1.22 L.l 1.46 1.60 1662 2.24 3.44 

94 1,03 Lek e321 1.45 1659 168} 2625 3.51 


OvlD 0.628 0636 0.45 0653 0662 0.70 0.78 0.86 0.95 1403 1.12 1.25 1633 1.43 1.57 1478 2.21 3.43 
HE 


OM 


0.24 0634 0.42 0.49 0.55 0.61 D.G? 0.73 0.79 0.85 0.92 0.99 1.06 del? 1.29 1.46 1.73 2.29 4.05 

0.23 0.32 0.40 0447 0.54 0660 0.67 0.73 0.79 0.86 0.93 1.00 1.09 1.16 1.27 1.44 1.72 2.29 4.14 
0.24 0.34 0.42 0.50 D.57 0663 0669 0675 0.82 0.86 0.95 1.02 1610 1e20 1630 1.44 1.69 2.23 3.93 
1960 OBE 0,22 0.32 0.40 0.48 0.55 0.6] 0.68 0.74 0-81 0.88 049% 1.03 1.12 1,22 1.34 1.51 1,77 2.29 3.87 








1961 OBE Ge22 0.31 0.40 0-47 0.54 0.61 0.67 0.74 0.80 0.87 0.95 1.0 
_ BLS 1J§: MONEY INCOME AFTER TA 
1950 BLS 0.33 0.44 6.5 
1969 BLS O.3L Ooh) 0.49 0,57 0664 O67] 0477 0683 0.89 0.96 1.03 1.10 1-18 1.27 1.37 1045 1.64 2.00 3.01 
1 ALL) £ JOINT RETURNS. (JNT) 3 ADJUSTED GROSS INCOME 


Qu22 0.31 0.39 Q.áT Ü. 
1950 ALL 0.22 0.32 0.4 


1955 ALt Q. 18 0.27 9235 443 





0651 4 


4 0.60 0,67 0.73 0. 
04648 0.55 0.61 0.67 0.74 0.80 0.86 049 


9 + e * 
Q458 09660673 0.81 0-89 0.97 1.06 1,15 ]o22 1.34 1-50 1.77 2.32 4.03 





O 0.86 0.493 1.00 1.08 laló 1.25 1.35 1.63 2.25 4.30 
1.01 1. 1.23 1.40 1.6 T 4-20 
1.39 1. . 


219 162 3496 


9 0037 GehS Ge 53 0262 0,71 0,80 0.89 0.99 1,09 1-620 1,29 1.41 1.58 1.84 2.40 4.09 


1960 ALL 0016 0.24 Oe32 0640 0.48 0.56 0.65 0673 0.82 0.90 0.99 1.08 
1964 ALL O23 
1966 ALL Geld 0.19 0.27 0,35 0.43 0.52 0.61 0.70 0480 0.90 1.01 Leil 1-22 1.33 1.44 1.81 1.87 2.40 4.01 






967 ALL 


3 0.19 0.26 0434 0.42 0.51 0.60 GTO O.7TF 0.89 1.00 1.10 1-20 1.3} 1643 1.60 1.87 2.42 4.11 






1955 JNT 0.30 0.40 0.48 0.55 0.62 0.68 Ov T3 . , , 
_1960 JNT a 0. 0.61 0 3 0.79 0.85 069} 0.97 1.04 1.11 1.19 1.25 1440 1.64 2.14 3.65 
1964 INT 0029 0639 Q.47 O.5$5 0662 0668 On? 0280 0685 0091 0497 1.04 loll 1.19 1.26 I.4I [eh 2.13 3.60 
1966 JNT 4] 0049 0556 Oo62 0468 0,73 0678 0683 0.89 0.95 1.02 2.10 1.19 1.30 1.42 1.55 2205 3.63 
1967 JNT 0.29 0.39 0648 0085 0.62 0668 Oe TA 0.79 OoB4 0690 0496 LoOZ 1olO Lol? 1.29 1.40 1.54 2.05 3.69 


Gini himself used the value of the exponent B, in 
the exponential function as a direct measure of in- 
equality. While this measure applies to frequencies 
further down in the distribution than Pareto’s g, it 
is still a measure that applies more to the upper 
part of the distribution than to the entire range. As 
an incidental part of the project, I have also in- 
corporated Mary Jean Bowman’s suggestion of 
fitting Gini’s exponential function to the lower part 


of the distribution, which she called the “reversal 


of the Gini curve,” as a corresponding measure of 
inequality emphasizing the lower quarter or half 
of the distribution [1, p. 85]. This function was 
fitted to observations not exceeding 2714 percent, 
and 45 percent, respectively, of recipients cumu- 
lated from the bottom. The values for the expo- 
nential coefficients, together with the cumulated 
frequencies to which each was fitted, are shown in 
the first eight columns of the table. It should be 
noted that, for the upper part of the distribution, 
higher values for B, correspond with greater in- 
equality; while for the lower part of the distribu- 
tion, higher values for B, imply less inequality. 
Finally, from the composite function repre- 


senting the Lorenz curve for each distribution, it 
was an easy matter to compute the Gini concen- 
tration ratio—the ratio of the area lying between 
the line of perfect equality and the Lorenz curve, 
to the area lying under the line of perfect equali- 
ty—from the integral of the function, The values 
are shown in the next to the last column of Table 
6. Since they have been computed from smooth 
curves rather than linear segments, they exceed 
somewhat values computed by others. For exam- 
ple, for CPS families and unrelated individuals 
combined, they average about .7 percentage 
points greater for the CPS than those computed 
by Paul Schultz [13, p. 79] and about 1.5 per- 
centage points greater than those I computed sev- 
eral years ago by a method outlined by Morgan 
[2, p. xiii]. 

Empirical estimates of size distributions used 
for this study were drawn from the old OBE se 
ries [11], the CPS [5], the BLS’s Survey of Con- 
sumer Expenditure [7], and IRS’s Statistics of 
Income [9]; excluded were the Survey of Con- 
sumer Finances and the 1950 and 1960 Census, as 
well ag distributions for single or two contiguous 
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TABLE 4 
SHARE OF IncoME For EACH § PERCENT OF RECIPIENTS, FROM 
Lowest To HIGHEST, 1, 2,..., 20, AND Top 1 PERCENT 


182 OAD 40 IH SiH 7TH SJH 9TH JOTH IIH i2TH 13TH 141k 151A 16TH 17TH JOTH 19TH 29TH TOP 
+ t] 


z 


1944 CPS Q.B% 1604 1645 1,586 2.27 2.68 3.10 3.53 3.96 4.4] 4686 5033 5,92 6.32 6.91 ToE2 8.63 10.46 18.90 6,80 
41945 CP. kh Aal Rabe teil 297 2935 DoT? 010 FAP SeGT 3 oA8 orle Eel? 6:86 7-60 8,54 lOpgl 17262 6.09 

1947 CPS 0.72 1.11 1.57 2.01 2.43 2.83 3.22 3.61 4.00 4.39 4.00 5.22 5.66 6.14% 6.81 7.58 8. A 10.42 16.91 6.83 

9 s58 2» 4.09 4.48 4.8 f.82 7.48 0.28 18.65 6.73 

1949 CPS Oe64 2e05 1052 1.97 2641 2.84 3425 3.67 4c OB 4049 4.91 5.32 5.75 6.19 6.94 7.65 8e 33 10a? 18.32 6.45 

JAT 1693 2.39, 20.84.3428 371 4.13 $, 54 4294 5233 5:71 6.09 669 65 8.63 10 18.49 6,55 

1951 CPS Osl 1.09 1.60 2.08 2.54 2.98 3.40 3,82 4.22 4.6] 4.99 5.37 5,74 6.23 6.87 7.50 8.45 10715 17.7? 6.22 

BAe bade Gd 24102993 2695_3439 2oT4 helh 4653, 4094 Be BT 1 6,86 8.46 10.18 

1954 CPS O54 0.97 1644 1.90 2.35 2.80 3.24 3.68 4.12 4.56 5.00 5,45 5090 6.36 6.94 7.79 8.73 10.42 17.81 6.11 

PY: 3.31 3.75 4.18 4:60 5.0 5.89 6.33 7.03 7.69 B.6l 10.26 17.43 5.95 

1956 CPS 0063 1407 L.56 2.03 2.48 2.92 3.35 3.78 4.20 4.62 5.05 2t fee 6.37 6.99 7.65 8.56 10.18 17.18 5,83 


LOST CPS 0298 elt Ded? 1685 2633 2.82 3-32 3681 4.30 4.77 9.422 6 6.42 7.08 7-73 8.62 10.18 16.82 5.60 


1958 CPS CP ae ey Sar ECT TT Mg a 9 BET TO A PPC ALE 5.57 
1959 CP: 229 2.83 3.27 3.71 4.14 4958, 503 5,40 5294 Gehl 7:00 7,72 8.64 10.29 17643 5,93 
1960 CPS 0164 104 1480 1.95 2.40 2.84 3,27 3.70 4.13 4.57 5.00 5.44 5.59 6.35 T.04 7-67 8-61 10.29 17.68 6. Ca 


1961 CPS Q- OT 1.02 2.435 }.89 2.22.2.75 3.18 3.61 4.04 4.48 4692 5.37 5.83 6.30 TOC 7.76 8673 10.47 16018 6.33 











1962 CPS 0.71 1608 1.53 1.97 2.40 2.82 3.24 3.66 4.08 4.52 4.97 5.45 5.98 6.48 7.05 7.61 8.73 10.34 LT.21 5.77 
9 p k 4,58 249 5.95 6.42 Tel4 7.76 8.66 10,26 17.09 5,73 | 
1964 CPS O.T] 1.08 1.22 1.95 2. 38 2-82 3025 3.68 4012 4.56 5.0} $46 3693 6.40 7o12 7281 8.71 10531 17.13 5.74 
9 p -83 3:26 3:68 4,12 4,55 35.00 5.45 5.92 6.40 7.07 7.74 8.65 10.26 17.19 5.80 
1966 CPS 0.94 1.12 1.56 1.99 eae 2.85 3228 3.71 421% 4.58 5601 5645 5,90 6.35 7.09 Teo7l 8.61 10.21 17.06 5.76 
967 CP „OQ 2.4 As é 3,6 9 4.52 4.96 5.4! 8,88 6.37 7.00 7.64 8.56 10.22 17.50 6.01 
1968 CPS 1.03 1620 1.64 2.07 2.49 2.91 3,33 307% 4216 4.58 5.00 5644 5685 €.49 6.94 7.84 8.44 10.05 17.05 5,81 
z + UNATT DLALSI FAMILY PERSGAA ME fa ee 
1947 OBE LeSl 1650 1692 2.30 2064 2.95 3.25 3254 3.84 Sold 4047 Ge82 5.22 2.66 6.22 6.93 8.05 10011 20,94 8,355 
930 0 W439 1684 2.22 2.57 2.90 3.21 3,52 3.83 4.15 4,49 4,87 5,27 5.71 6.12 6.85 7.97 10.09 21,58 8.83 
1955 OBE 1643 1.45 1694 2.33 2.69 3.03 3.34 3.63 3.95 4.27 4.60 4096 5.35 5.79 6.28 6.86 7.90 9.89 20.24 8.03 







239 2.93 3.26 3.57 3.90 4.24 4,60 4,99 5.643 5.92-6.46 8.28 10.21 19.69 7.46 











1961 OBE 1.34 1.40 1,82 2.21 2.56 2.90 3.22 3.55 3.88 4.22 4458 4698 5.41 5-90 6.44 10.27 19.80 7.50 
BLS: $P : NCQME AFTER TAX a 
1950 BLS 2014 1.98 LAT 2.8 256 3.85 4. ll 4.36 4.61 4.89 5,19 8,52 5092 6.35 6.82 1.63 9.09 15.40 8.25 


1960 BLS Zelg 1284 2929.2 -69_ i: 06. 3.40 3.73 4.04 4,353 4266 4699 5,35 5.74 6.18 6666 7.03 7.79 9.17 14.92 4,90 








RS: ALL TAX RETURNS (ALL) & JOINT RETURNS (JNT) 1 ADJUSTED GROSS INCCHE 
1948 ALL Le2? 1.36 Leth 2.18 2.34 2.59 3.22 3.54 3.86 Hell 4.52 SoS? 5025 5.65 6.09 6445 7.54 9.77 23.06 10615 
1950 ALL 1.23 1.40 LeB4 2.24 2.60 2.94 3.25 3.56 3.86 4018 4.52 4.89 5.30 5.75 6.00 6.63 Tel? 9.94 22.11 9.34 
1955 ML Leo 9 1059 2238 2076 314 3.51 3.90 4.29 4,70 5,13 5,58 6.03 6.43 7.15 8.25 10.28 26.68 8.10 
1960 ALL OBR LIOA EIAS 1o04 12228 2068 ISOT 3543 IRL EON ATE 512) B EII G TO TATAAS Oii 7. 61 
9660090. e291 96B 2409 2.50 2.92 3.36 3480 4.27 4,74 5,24 5.B5 6426 6679 7.52 0.63 10-69 20.85 7.98 
1966 ALL A E a A E Ea ee Pala a OER 7.58 
1967 ALL 0676 O83 }.}7 1-55 1.95 2,38 a a le Oe TY i ce Se LS Be ETETE 7.95 
1955 JNT Le9T 1.19 2.23 2.62 2696 3.27 3.56 3.83 4.09 4,36 4,64 4095 5.29 5.65 5.89 6.56 1658 9. 


1960. JNT 1.79. 1.10.2,15 2055 2.91 3.25 3.55 3.85 4,14 4,43 4.74 5.06 3.41 5.80 6,15 6.69 7.68 9.51 18,61 7.13 


1964 JNT 
1946 JN. 2015 Ls legla? 2 ERE 
1967 JNT 1.86 1.77 2.23 2.62 2 


years—the 1962 Survey of Financial Characteris- 
tics of Consumers and the 1965 and 1966 Surveys 
of Economic Opportunity. The OBE series was 
run separately for families® and for consumer 
units for selected years: 1946, 1947, 1950, 1955, 
1960, and 1961. Virtually all available years of the 
CPS were used, for families, and the sum of 
families and unrelated individuals. The BLS for 
1950 is available only for urban consumer units; 
the 1960-61 data used here are therefore re- 
stricted to the urban sample. The IRS data on in- 
dividual returns are for selected years only: 1955, 
1960, 1964, 1966, and 1967 for joint returns; 
1948 and 1950 in addition to these years for all 
returns (joint, separate, head of household, sur- 
viving spouse, and single returns). 

It may, perhaps, be unnecessary to warn the 
reader that size distributions from different 
sources are simply not comparable with each 


® Tables for the family distributions have not been 
included in this paper for lack of space; they may be 
obtained by writing the author. 
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other. To determine temporal changes in inequal- 
ity, a given source at one point in time can be 
compared only with that same—not some other 
——source at a different point in time. Size distri- 
butions differ in at least four important ways: 
the concept of recipient units, adjustment for 
part-time recipient units, definition and coverage 
of income.’ 

The tax return is obviously not a particularly 
meaningful recipient unit concept. It refers to 
earners or individual income recipients, not to 
families, and not all who receive income are re- 
quired to file returns. An analogy does exist, to be 
sure, between joint returns and married couples, 
and between other heads, other relatives, and un- 
related individuals on the one hand, and the re- 
maining returns on the other. But it is a difficult 
job, and a job not done in Statistics of Income, 
to combine these returns into appropriate family 
units, 

T For more detailed discussions of these differences, 
see [4] and [12, Chap. 3]. 


254 


AMERICAN ECONOMIC ASSOCIATION 


TABLE 5 
RELATIVE MEAN INCOME FOR EACH 5 Percent or RECIPIENTS, FROM Lowest TO HIGHEST 
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OBE and the CPS are both based on essen- 
tially the same recipient unit concept: families 
and unrelated individuals, while the BLS (and the 
Survey of Consumer Finances through 1962 as 
well) employs the spending unit. Differences on 
this score, however, are relatively minor com- 
pared with the adjustment, or absence thereof, 
for part-year income recipient units, particularly 
in comparisons of the CPS and the BLS. The 
CPS is essentially a distribution of previous 
year’s income reported by recipient units defined 
as of the date of the survey (March or April of 
the following year), even though the unit may 
have had a different family status in the previous 
year, or if a head, might not have been head of a 
family for all of that year. BLS, on the other 
hand, includes only full-year unrelated individu- 
als, and other relatives only for the period they 
are living in the family. The major difference is 
in the number of unrelated individuals with low 
incomes included in the CPS; as a result, the 
CPS distributions for consumer units show con- 
siderably more inequality, particularly at the bot- 
tom of the distribution. It would require a sep- 
arate paper to examine these problems more thor- 
oughly; my own particular view is that, while the 
CPS concepts are well suited to demographic and 


0.08 0.22 0.30 0439 0.48 0.56 0.65 0.74 0.82 0.91 


9409 0,22 Q.31.9. 39 0.48 0.57 0.65 0.74 0.82 0.91 1.00 1.09 1.18 1.28 1,4] 1.55 1.73 2. 44 5.80 
240 0648 0.57 02.66 0.74 0.63 0.92 1.00 1,09 LelG Lo27 1042 PET 1.72 2 s 5.76 
27 


O15 0.30 0.38 O645 0653 0.59 0.65 Ov71l 0.77 F 83 0.89 0.96 1.04 1.13 lead 1.39 













1.10 1.19 40 1.54 1.73 2.06 3.49 5.93 
mat l. 30 1.09 1l. tarts? Lo41 1653 1-72 2.06 3453 6&.C8 
0.90 0.98 21.07 1.1? 1.26 1.40 H 59 1.75 2.09 3,64 6.33 
0.99 Le » lak 3AA 
192 -19 1.28 1.43 168 1. EE Ze -05 3.42 5.73 
700 1.09 1.19 1.28 1.42 1.86 1.74 2.06 3,43 5.7% 














204 3.42 
«40 1.53 I-7) 2.04 3.80 6.01 
230 1.39 1.51 . 


0.90 0.99 1,08 1.18 
92 1.00 1.09 1.18 





261 
0,83 0,90 D. 97 1.05 1.14 Legg 1.37 i 59 2.02 4.31 8.83 
Os ae 0.92 04699 1.07 1.16 1.26 1.37 1.586 1.98 4.6 » 03 






0.92 6.98 1.04 1.10 1.18 1.27 r 36 h 53 1-88 3, aS a 


0.93, 1209. 1207 l-15 2624 1433 1 2411 +56 1.83 2,98 459 
0 GROS 





0.84 0.90 0.96 1. -06 le -15 le “20 

0285 059% 1603 1.12 2 

0.87 0.94 1.05 1.15 1. 7.61 

0,85 0.95 1.05 ly 5 230 1.73 2,14 417 7.98 

0-86 0.97 1407 1.18 1.29 1.39 1.54 1.75 2.15 4.07 7.58 

0.85 0.94 1206 1.16 1,27 1,38 1.§3 1.75 2.16 4.18 7.93 

` » 252 1.90 3.86 

34 1254 1490 3,7%2 Te 

0.89 0.95 10} 1.08 1.284 . 29 e 6. 93 
«86 0.92 0,9 o * L.37 1.50 1.81 3.76 7.53 

0.88 0.93 1,00 1.07 1.15 1e25 1.35 1.48 1.82 3.84 7.82 


8.10 


163 2.06 k, lA 
24 1.34 1. i 1.70 2.09 4.0 








population work, and the BLS, to consumption 
expenditure estimates, neither is necessarily ap- 
propriate for income size work. We need data on 
income size which are not derived simply as a 
by-product of some other purpose, whether it be 
for tax collection, demography, or consumer ex- 
penditure. 

Virtually all of the tabulations of tax returns 
published in Statistics of Income are based on ad- 
justed gross income (AGI)—one of the least sat- 
isfactory income concepts one can think of for 
size distributions. The omission of state and Jocal 
bond interest and most transfer income and the 
inclusion of capital and other types of realized 
gains and losses are among the most serious, al- 
though not the only, shortcomings. CPS and BLS, 
on the other hand, both use a similar concept of 
money income, although the BLS distributions 
used here are based on income after the deduc- 
tion of personal taxes, whereas CPS incomes are 
before taxes. The major differences between 
money income as used in these field surveys and 
OBE’s family personal income are the latter’s ex- 
clusion of employee and self-employed social se- 
curity contributions, and private pensions and 
transfers, and the inclusion of various items of 
imputed income. 
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TABLE 6 
GINI Concentration, INTERSECTION Data, AND CURVE Fir PARAMETERS 


i 2 3 4 5 6 7 8 2, 10 11l 
AMIL IES F UNR ED INDIVIDUALS: MONEY IN BEFORE TAX Sis eee 
1944 CPS 2467 1.574 34.2 1. 587 34.4 0.502 45.0 0.502 0.436 77.1 -0.04 





; i 0.6 0,500 0.41 77-90 -0.0 
1947 CPS 26. 2 i» 579 33. 5 ls 506 35.8 00481 35.8 0.481 0.430 76.9 ~O.07 
g PS ° 76 6 +6 6 3.3 0.474 43.5 0.48 0.424 74.8 -0.06 
1949 CPS 27.3 1,543 35.0 1.570 35.0 0.470 45.2 0.476 0.428 76.0 ~0.08 
1950 CPS 24.2 14552 30.9 Le57L 3208 00458 4108 0.462 0243] 75.9 —Ovell 
1951 CPS 29.6 16534 37.6 1.556 28.5 0.448 44.1 0.465 0.416 73.1 -0.07 
46 4]6 78.8 ~0.03 
1954 CPS 2le2 16505 33164 16527 28.1 06444 40.5 06454 0.429 78.4 ~0.09 
9 P 9 4 9 0 44.8 0.464 420 75.6 ~0.07 
1956 CPS 27.8 1.490 39.7 16528 29.3 0.470 40.6 02473 0.415 76.2 -0.06 
1958 CPS 2202 16454 31.3 1.481 28.5 0.472 44.5 0.477 0.4165 77.5 ~0.10 
9 C 60 * 3 «52 a s 0 76 0242 7725 ~ s 06 


1960 CPS 28.4 1.510 37.8 16541 30.6 0.470 45.6 06476 0.423 74.9 -0.06 
1961 CPS 23.0 1.524 30.7 1.544 30.3 0.476 44.9 0.481 0.632 7668 0.08 


1964 CPS 23.6 1.471 30.0 1.484 31.1 0.488 43.8 OQ. -491 0.419 76.3 ~0.08 
1965 CPS 2h03 10480 32302 1650, 2901 0,498 44.0 0.499 O6417 7664 -0.07 
1966 CPS 2406 16479 3069 1.490 30.7 0.520 38.0 0.514 0.413 75.1 -0.07 


1968 CPS 3361 1.495 39.4 1.515 32.1 06529 38.9 0.525 0.406 69.7 -0.06 
OBE? FAMILIES + ATTACHED INDI YIDUALS: FAMILY PERSONAL. INCOM 

1947 OBE 24.1 1.759 36.9 1.769 43.8 0.587: 43.8 0.587 0.415 75.5 -0.03 
950 OBE B o 2804 42.6 ].798 9.8 0.575 39.9 0.575 0.423 74.26 0.01 
1955 OBE 19.4 16742 320e7 16723 41.2 06.574 41.2 0.574 0.407 81.8 -0.01 
1960 OBE 16.8 1.659 31.3 31.671 32.9 0.557 43.9 0.561 0.415 82.6 ~0.05 
1961 OBE l7.6 16659 32.3 16678 3223 0.568 43.1 0.5638 0.417 82.0 ~0.06 

s_ SPENDING UNITS: MONEY INCOME AFTER TAX 
1950 BLS 21.9 146494 38.8 1.493 37.3 0.620 37.3 0.620 04330 79.2 0.00 


1960 BLS 4} .3 12446 64.4 3.485 32.% 0.630 45.6 0.622 0.338 80-4 0.92 
RS: ALL : R FR ‘AL GINT RETUR 3z ADJUSTED GROSS INCOME 


1948 ALL “Ble 2 ‘Le 962 39.4 1.883 36.5 0.558 36.5 0.558 04431 81.1 0.94 
1950 ALL 26.3 1.867 45.0 1.828 33.2 0.546 33.2 0.546 0.425 76.3 0.06 


1960 ALL 23.0 1.656 31.48 1.652 35.0 O.517 35.0 0.517 046443 66.8 ~0.04 
.0 1.676 32.4 1Le672 32.0 0,486. 4104 0.483 0.461 65.0 -0.05 


1966 ALL 24.8 1.631 31.2 12.631 3067 0.495 39.0 06489 04464 70.7 ~0.03 
1967 ALL 27.3 16665 33.5 1-669 29.2 0.516 44.8 0.492 04468 74.5 ~0.02 
1955 JNT 2904 1.735 43.4 1.706 31.3 0-618 39.2 0.619 0.373 74.5 0.03 


1960 JNT 25 ok 26679 34.4 16654 2866 0.603 40.7 0.603 06375 77.6 0202 
1964 JNT 23l 14658 30.3 1.645 29.9 0.605 39.5 0.606 0.370 77.5 0.01 


96 9,8 7160 0675 31.2 0.632 40.3 0.629 0.366 88.8 0.01 
1967 JNT AlLe7:1.793 35.3 1.681 28.8 0.605 37.4 0.6607 0.372 88.2 -0.00 


Key to column headings for Table 6: Coefficients (exponent) for Gini curve (upper part of distribution) : 


1. Percentile (<{30%) to which Gini curve was fitted. 

2. Coefficient for fitted curve. 

3. Percentile to which Gini curve was fitted when one additional observation was Included. 
4. Corresponding coefficient for fitted curve. 


Coefficients (exponent) for reversal of Gini curve (lower part of distribution) : 


5. Percentile (<(27.5%) to which Gini curve was fitted. If >27.5%, not enough observations <27.5%, 
to fit curve. 

6. Corresponding coefficient of fitted curve. 

7. Percentile (<.46%) to which curve was fitted. 

8. Corresponding coefficient. 

9. Gini concentration ratio. 

0. Intersection point of polynomial function and exponential (Gini) function. 

1. Relative mean income difference for percentile within which polynomial and exponential intersect. 
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While the inclusion of imputed income ob- 
viously serves to raise average income, its effect 
on inequality is far from clear. Low-income farm 
residents may gain a little from the imputation 
for food and fuel consumed on farms. Judging 
from the distribution of asset ownership by age 
and income size revealed by the 1962 Survey of 
Financial Characteristics of Consumers, which we 
are using at OBE in allocating certain types of 
imputed income by size, the lower-income aged 
may gain a little relatively from imputed rent, 
and the upper brackets from imputed interest and 
possibly imputed rent. If anything, there may be 
a small relative redistribution away from the mid- 
dle-income groups towards the rich and the poor, 
implying an intersection of the Lorenz curves for 
money income and for money and imputed in- 
come combined. 

Differences in the extent of income coverage 
and underreporting again may well be more im- 
portant in their effects on inequality shown by 
the various data sources than are differences in 
income concepts. Only if undercoverage were the 
same at all income levels and for all income types 
could we ignore its effect on relative distribution. 
Only the OBE series accounts fully for all of the 
income that it is defined to cover. The CPS 
comes close to being a distribution of earnings 
plus social security payments: it accounts for 
only about a third to two-fifths of the relevant 
control totals for property income and not much 
more than half of other transfers excluding social 
security. IRS, on the other hand, does better on 
. interest and dividends, especially the latter, but is 
particularly deficient in its coverage of rent and 
farm income. The IRS coverage, especially for 
rent and self-employment income, can be im- 
proved by corrections based on audit studies, 
such as the set of correction ratios for each in- 
come type that we have worked out at OBE, but 
such corrected data are unfortunately not avail- 
able in Statistics of Income tabulations or to pri- 
vate research workers. It should also be noted 
that the shapes of the distributions of individual 
income types in the CPS and the IRS are quite 
different, quite apart from their failure to come 
up to the relevant control totals. This is particu- 
larly evident for self-employment income, which 
shows considerably more dispersion, and more 
negative incomes, in the tax return data than in 
the CPS. 

A brief review of some of the results Daniel 
Radner and I presented at last year’s meetings [3], 
but cast into the framework and the computer 
programs used for this paper, may throw some 
light on the effect of underreporting on relative 


distribution. In that paper, we blew up each in- 
come type for each record, separately for families 
and unrelated individuals, by the ratio of the 
OBE control total for that type to the total 
amount actually reported in the CPS, and carried 
through the same procedure after substituting the 
tax return amount of earnings and property in- 
come for the CPS amount for those records to 
which we had assigned a tax return in our statisti- 
cal matching procedure. I have combined the sep- 
arate distributions given in that paper—-for fami- 
lies plus subfamilies and for unrelated individuals 
—into distributions for consumer units. Table 7 
summarizes the relative distributions for the same 
quantiles as used in Table 1. Note that the results 
of adjusting each distribution to the relevant con- 
trol total separately for each income type is to 
raise the income shares of the lower part and the 
top tail for both the CPS and the tax return dis- 
tributions, The CPS set of Lorenz curves inter- 
sect at the 65th, the tax return ones, at the 75th, 
percentile. Since the relative mean incomes of the 
CPS before and after inflation are equal at the 
39th and 94th percentiles, and for the tax return 
distribution at the 42nd and the 96th percentiles, 
we can infer that the shares of the lowest 39 
and 42 percent, and the top 6 and 4 percent, re- 
spectively, were raised, and the share of the 
group lying between those limits was reduced, by 
our inflation procedure, 

Emphasizing the noncomparability of different 
size distributions may be belaboring the obvious. 
It should be recognized, however, that size distri- 
butions drawn from the same source are them- 
selves not necessarily comparable over time. Tem- 
poral differences in coverage of income or of re- 
cipients, possible changes in concepts, and changes 
in procedure, e.g., enumerator quality, editing, pro- 
cessing, programming——all take their toll. Statistics 
of Income must contend with changes in tax laws, 
which affect the definitions of income types or the 
returns that must be filed. The extension of the 
split income privilege to all married taxpayers in 
1948 certainly affects the comparability of tax re- 
turn distributions for 1948 and subsequent years 
with those for earlier years; years prior to 1948 for 
IRS have therefore been excluded from this 
study. There has also been a gradual improve- 
ment in compliance. One of the most striking im- 
provements occurred when reporting by financial 
and other institutions to IRS of interest and divi- 
dends paid to individuals was first instituted. In 
the two years between 1961 and 1963 the percent 
of returns reporting interest rose from 16 to 33, 
and dividends, from 11 to 15. 

In addition to sampling error, the CPS is sub- 
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TABLE 7 


DISTRIBUTION OF MONEY INCOME IN 1964 ror Consumer Unris,* BASED on THE 
CPS anp on Tax Return Data, BEFORE AND AFTER ADJUSTMENT TO 


OBE Money Income CONTROL TOTAL 


_ A. Percentile (cumulated) 





Gini 
Concen- 
60 80 95 99 | 100 alon 
Ratio 
Current Population Survey 
Before adjustment...... 13.5 | 30.8 | 55.8 | 82.8 | 94.3 | 100 | .423 
After adjustment....... 14.2 | 30.9 | 55.2 | 81.6 | 93.5 | 100 424 
Adjusted by tax returns 
Before adjustment...... 13.2 | 30.1 | 54.6 | 81.1 | 93.2 | 100 | .437 
After adjustment....... 14.1 | 30.8 | 54.2 | 80.1 | 92.4 | 100 | .431 





B. Income share of quantile 








Top 
1% 
Current Population Survey 
Before adjustment...... 5.7 
After adjustment....... 6.5 
Adjusted by tax returns 
Before adjustment...... 6.8 
After adjustment....... 7.6 





Current Population Survey 
Before adjustment...... -16 .515 | .865 | 1.25 1.93 | 2.30 | 5.70 
After adjustment....... 175 |) .535 | .835 | 1.215 | 1.78 | 2.38 | 6.50 
Adjusted by tax returns 
Before adjustment...... 15 51 .845 | 1.225 | 1.79 | 2.42 | 6.80 
After adjustinent....... 18 -o20 1 <85 2.47 1.78 | 2.46 | 7.60 
* Subfamilies counted separately. 


Source: Office of Business Economics. For details, see [3]. 


ject to a whole host of variations in such things 
as interviewing, editing, and processing, that it is 
hazardous to draw any firm conclusions about 
year-to-year changes in CPS distributions. This is 
particularly true of the unrelated individual dis- 
tribution, which is quite sensitive to the method 
used to convert weights for individual persons in 
the CPS to weights for consumer units. The com- 
parability of secular changes may also be affected 
by improvements in the survey and its processing, 
such as the introduction by Census for the 1961 
income year of an income assignment method to 
nonrespondents to the income questions, and the 
adding of one more “other income” question in 


1966.8 The proportion of nonrespondents has 
risen somewhat over time; allocation procedures 
show that nonrespondents have demographic and 
economic characteristics (e.g., a higher proportion 
of self-employed) that are associated with higher 
incomes. Further, the amount of income reported 
is a function of the number of questions asked on 


3 For income year 1966, Census has also published 
distributions before and after the introduction of re- 
vised editing and nonrespondent income allocation 
procedures for the March, 1967, CPS. For this year, 
therefore, the difference in CPS size distribution re- 
sulting from the difference in methods can actually be 
computed [5, No. 59, pp. 16-19]. 
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different income types. This is not meant to be a 
criticism of the changes Census has introduced; 
indeed, we may need more rather than fewer. 
Certainly we do not want to be stuck with obso- 
lete methods just for the sake of preserving his- 
torical comparability of CPS size distributions. 

The OBE series, insofar as it used these and 
other basic data sources and did not or could not 
correct for such temporal changes in comparabil- 
ity, would involve the same problem. But the es- 
timating method itself, while undoubtedly giving 
the best estimate of size distribution in any one 
year, was perhaps biased toward stability in rela- 
tive distribution over time. The same bench mark 
estimates of the relative distribution of income 
among unattached individuals and among farm 
operator families, and the same pattern of com- 
bining tax returns into nonfarm family units (by 
use of a 1950 Census-IRS matching study) were 
used from 1950 on. The relative distribution 
could change, therefore, only if either the tax re- 
turn distribution changed or the weights of the 
three groups or their mean incomes changed rela- 
tive to one another. Indeed, the obsolete nature 
of these bench marks finally led OBE to discon- 
tinue the series after publishing estimates for 
1962. I should add, as a footnote, perhaps, that 
the different methodology employed in the new 
OBE series may make it difficult to draw inferences 
about changes in distribution employing both the 
new and the old series. 

Keeping in mind these qualifications on the 
temporal comparisons of size distributions, it may 
be useful to summarize some of the results which 
show, for certain of the distributions in the post- 
war period, the intersection of Lorenz curves 
which the techniques outlined in this paper per- 
mit us to pinpoint. The BLS after tax money in- 
come distributions of spending units for 1950 and 
1960 indicate, in a mild way, just this kind of 
pattern: the 1960 Lorenz curve intersects the 1950 
one from below, at the 80th percentile. The rela- 
tive mean incomes of the two distributions are 
equal at the 49th and 96th percentiles, giving us 
the precise points for determining the size groups 
which gained or lost. The relative mean income 
of the bottom 49 percent fell by 4 percent; that 
of the group comprising the 50th to the 95th per- 
centiles rose by 3 percent; that of the top 4 per- 
cent fell by 4 percent. Smaller groups, of course, 
fared differently: the share of the group compris- 
ing the 16th to 20th percentiles, for example, fell 
by over 7 percent and that of the percentile cor- 
responding to the intersection point rose by § 
percent. 

While the technique developed in this paper 
does not really alter the conclusions drawn earlier 


on changes shown by the OBE series for families 
and unattached individuals from the immediate 
postwar years to 1960-61, it does permit us to 
pinpoint the percentile at which the 1947 and 
1961 Lorenz curves intersect—the 70th—and the 
quantile groups which gained or lost. To be exact, 
the relative mean of the bottom 42 percent fell 
from .42 to .40 or by 4 percent and that of the 
top 4 percent fell from 4.61 to 4.33 or by 6 per- 
cent, The mean of the middle 54 percent, on the 
other hand, rose from 1.19 to 1.22 or by 3 per- 
cent. Again, other more narrowly defined groups 
could have gained or lost more; the share of the 


_top 1 percent, for example, fell by over 10 per- 


cent, . 

As noted earlier, the intersection phenomenon 
is quite evident in the distribution of all tax re- 
turns for 1948 and 1967. Similarly, the IRS dis- 
tribution for 1960 cuts the 1948 one from below, 
with the intersection occurring at the 80th per- 
centile. The relative mean income of the lowest 
46 and the top 3 percent of tax return units fell 
by 11 and 17 percent, respectively, between these 
two years, while that of the middle 51 percent 
rose by 8 percent. The 1967 Lorenz curve, on the 
other band, lies entirely below the 1960 one; the 
Gini concentration ratio increased by 2.6 percent- 
age points in this seven-year period, compared 
with an increase of 1.1 percentage points between 
1950 and‘ 1960. 

These differences can be detected but are less 
evident for the joint return data. Between 1955 
and 1960, using the same method to locate the 
precise limits of the groups who gained or lost 
relative to the average, we find that the relative 
mean income of the first through 38th percentiles 
fell by 3 percent, that of the 39th through the 
94th percentiles rose by 2 percent, and that of 
the top 6 percent fell by 3 percent. On the other 
hand, between 1960 and 1967, the share of the 
lower 78 percent of married couples filing joint 
returns was unchanged. The redistribution that 
did occur was within the top 22 percent. The rel- 
ative mean income of the group encompassing the 
78th to the 99th percentiles fell by 2 percent; 
that of the top 1 percent rose by 9 percent. 

Because of some year-to-year fluctuations in 
income shares of quantile groups in the CPS, the 
existence of an intersection phenomena for earlier 
and later years in this source and the extent of 
gain or loss for different quantile groups if an in- 
tersection occurs is to some extent dependent on 
the years selected for comparison. It should also 
be noted that the CPS, in contrast to the tax re- 
turn data, suggests an overall reduction in in- 
equality from the late 1940’s (1947-49) to the 
late 1960’s (1965-68), without evidence of any 
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Lorenz curve intersection. The Gini concentration 
ratio, therefore, gives an unambiguous measure of 
the reduction; it fell from an average of 42.75 
for the earlier years to an average of 41.31 for 
the later ones, a decline of 3.4 percent. 

The intersection phenomenon in the CPS is ev- 
ident, however, when we compare the late 1950's 
and early 1960’s with the 1947-49 period. If, as 
in the previous comparisons the OBE, we take 
1947 and 1961, we find that the curves intersect 
at the 70th percentile. The relative mean income 
of the bottom 43 percent fell from .372 to .358; 
that of the top 5 percent, from 3.78 to 3.64—both 
by 4 percent. The middle 52 percent experienced 
a rise in its mean from 1.25 to 1.28, or by 2 per- 


cent. These changes confirm the pattern suggested 
by the other sources for these years. 

Nothing has been said about the consistency of 
these findings with the movement of the Gini and 
the Gini reversal coefficients over the years com- 
pared. In all cases, the Gini coefficients, which, it 
will be recalled, are relevant to the upper part of 
the distribution, change in the right direction— 
they decline for all comparisons where the rela- 
tive mean income of the top group also declines. 
The Gini reversal (relevant to the changes in in- 
equality at the bottom) also shows the appropri- 
ate direction of change, with the exception of the 
BLS and the CPS comparisons. Because the bot- 
tom group encompasses such a large part of the 


TABLE 8 


RELATIVE MEAN INCOMES AND PERCENT CHANGE IN MEASURES oF INEQUALITY, 
FOR SELECTED SERIES AND YEARS 


BLS: 1950 to 1960 


Relative Mean Income 





Percent Change 


* For the lower group, percent change in the exponent for reversal of Gini curve fitted 
to observations comprising bottom 46 percent of recipients or less; for the upper group, 
percent change in exponent of Gini curve fitted to observations comprising top 30 


percent of recipients or less, 


Source: Derived from Tables 2 thru 6 or computer printout underlying them, 
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distribution (from 40 to 50 percent of the recipi- 
ents in most cases) to which the reversal function 
was fit, it may well be that it is not as sensitive a 
measure of change at the bottom as is the rela- 
tive mean income technique which has been em- 
phasized in this paper. 

The foregoing comparisons of intersection phe- 
nomena for the different series are summarized in 
Table 8. The first two columns give the percentile 
limits and sizes of the bottom, middle, and top 
groups; the next three, the size and percent 
change in relative mean incomes; the last three, 
the percent change in the three measures of in- 
equality: the Gini coefficients for the top and 
bottom of the distribution and the Gini concen- 
tration ratio. 

This paper has attempted several things, First, 
‘it has tried to provide a method for comparing 
different size distributions, or size distributions 
from the same source for different years, that 
emphasizes changes in distribution among compo- 
nent recipient groups (when classified by income 
size) rather than overall changes in inequality as 
represented, say, by the Gini concentration ratio. 
It does, of course, stay within the Lorenz curve 
framework, which ranks recipients in a given year 
by that year’s income. To say that the relative 
mean income of the top 1 percent fell by x per- 
cent is obviously not to say that a specified group 
of recipients experienced that x percent fall, for 
the composition of the top 1 percent will not 
be the same from year to year. Second, it has ap- 
plied the method to a number of different size 
distributions from different sources for selected 
war and postwar years and developed a means of 
interpolating the entire Lorenz curve for a given 
distribution from a knowledge of a limited num- 
ber of points. 

Finally, it has attempted to draw certain tenta- 
tive conclusions about changes in the size distri- 
bution of income from the immediate postwar 
years to the 1960’s from evidence drawn from a 
number of different distributions. This evidence 
points to a gain by the middle and upper part of 
the distribution, relative to the lower groups and 
the upper tail. The bottom group seems to en- 
compass the first through the 40th or 50th per- 
centiles; the middle group, from the 40th or 50th 
percentiles to the 94th or 96th percentile; the top 
group, the top 4 to 6 percent. The Lorenz curves 
for the early postwar years and the 1960’s would 
appear to intersect between the 70th and the 80th 
percentiles. The changes in relative mean incomes 
are, of course, quite small, but they seem to be 
present in enough of the sources to suggest that 
these changes were characteristic of the actual 


world rather than simply reflecting deficiencies in 


our data sources, although I would not want in 


any way to minimize those deficiencies. 
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ANALYZING THE AMERICAN INCOME DISTRIBUTION* 


By Lester C. THurow 
Massachusetts Institute of Technology 


What causes changes in the American income 
distribution? Typically existing analysis focuses 
on explaining changes in the poverty percentage 
or differences in median incomes across racial 
groups. Such studies provide limited information 
about the factors which alter the distribution of 
income. Factors may have one impact on median 
incomes and very different impacts on the in- 
comes of the rich or poor. Thus, summary mea- 
sures of income distribution, such as medians, can 
be misleading.? Finally, the factors that cause 
changes in the distribution of income are them- 
selves distributions. The distribution of education 
and training affects the distribution of income. 
Thus, to adequately study the American dis- 
tribution of income, it is necessary to develop 
methods of explaining the distribution of income 
in terms of the distributions of causal factors 
which influence it. 

To investigate the American income distribu- 
tion, it is necessary to develop some technique 
for describing and manipulating entire distribu- 
tions. One answer is to fit analytic distributions 
to the observed distribution of income and its 
causal factors. An attempt can then be made to 
relate the parameters of these distributions to 
each other. The income distribution parameters 
are explained by the education parameters, train- 
ing parameters, and whatever other factor may 
be important in explaining the distribution of in- 
come. 

There are two broad states to such a study. The 
first is to analyze the impact of macroeconomic 
factors on the distribution of income. This is an 
area pioneered by the work of Charles Metcalf.* 


* Part of the work on this paper was financed under a 
National Sclence Foundation grant, NSF-GS-2811. 

1 This is true of my own work as well as that of others. 

2 For example, existing analysis of the impact of 
education on incomes looks at the difference in mean or 
median incomes between education cells. The analysis 
explicitly assumes that there is no income variance 
within education cells; yet the actual income variance 
within education cells is often greater than the varlance 
between cells. Often medians are not statistically sig- 
nificantly different. Both regression techniques and 
tabular techniques for isolating the returns to education 
have this problem. If individual observations are used, 
the coefficient of determination in regression analysis 
provides some indication of the magnitude of the prob- 
lem, but the regression coefficients are based on mean 
values, 

3 Charles Metcalf, "The Size Distribution of Personal 


The second state is to determine the impact of 
microeconomic distributions on the distribution 
of income. This paper Is part of a broader study 
focusing primarily on the second stage of this 
process, but it is first necessary to analyze the 
different impacts macroeconomic factors have on 
the income distributions of blacks and whites. 
This paper focuses on the macroeconomic factors 
over time and across states. At the present stage 
of the project, distributions have not yet been 
fit to the microeconomic explanatory factors. 


I. The Beta Distribution 


A number of analytic distributions can be used 
to describe changes in the distributions of income 
for blacks and whites,‘ but the beta distribution 
seems the most flexible.’ It fits the observed in- 
come distributions well (see below) and has only 
two parameters. These two parameters are p and 
g {see equation (1)). By placing incomes on a 
scale between 0 and 1, the proportion of the pop- 
ulation, ~, who have some particular income is 
easily calculated (see equation (2)). 


CoMPLETE BETA FUNCTION 


1 
(1) Bl, 0) = f ea 


p>d9 


a¢>0 
1 
SB p, ¥) ace Salama 


5G, ATAT 


(2) 


where 
O<psi 


o=-7—p 
p,a >O0 


Income in an Econometric Model of the U. S.” (un- 
published thesis, M.I.T.). 

4 Metcalf uses what he calls the displaced log normal 
distribution. This distribution has three parameters 
with an infinite upper tail. 

$ Eventually I wish to use the beta distribution to de- 
scribe both independent and dependent variables. Using 
a beta distribution is not meant to imply that God isa 


' beta generating function. For a more detailed discussion 
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of the beta function see: M. G. Kendall and A. Stuart, 
The Advanced Theory of Statistics (Charies Griffin and 
Co., Ltd., London, 1963), p. 150; or John W. Pratt, 
Howard Ralffa, and Robert Schliaifer, Introduction to 
Statistical Decision Theory (McGraw-Hill Book Co., 
1965), p. 91. 
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The impact of changes in p and g on the dis- 
tribution of income is easily determined. Increases 
in g (see Appendix, Chart I) result in higher me- 
dian incomes and smaller relative income dif- 
ferences between the top and bottom of the in- 
come distribution. In the ranges under considera- 
tion in this paper a 1 percent increase in ¢ (hold- 
ing p constant) results in an approximately 0.8 
percent increase in the median income and a 0.4 
percent reduction in the relative income gap be- 
tween the 25th and 75th percentile of the income 
distribution. Increases in p (see Appendix, Chart 
TI) result in lower median incomes and larger rela- 
tive income differences in the income distribu- 
tion. A 1 percent increase in p results in a 0.4 per- 
cent reduction in the median incomes and a 1 
percent increase in the relative income gap be- 
tween the 25th and 75th percentile of the income 
distribution. When both p and o rise in the same 
proportion (see Appendix, Chart ILI) median in- 
comes remain constant but relative income dif- 
ferences increase. The dispersing impact of p 
dominates the concentrating impact of o. More 
precisely, a 1 percent increase in both p and e re- 
sults in a 0.2 percent increase in the income gap 
between the 25th and 75th percentiles of the in- 
come distribution. 


Il. Estimating p and o 


The beta distribution was fit to U. S. Bureau 
of Census constant dollar (1959) income distribu- 
tion statistics for households (families and unre- 
lated individuals) for every year from 1949 to 
1966. Any number of observations could have 
been used in the estimating process, but ten were 
actually used. These ten observations were the 
proportion of the population who had incomes 
less than 0.05 through 0.95 of the income scale. 
Since the beta distribution is a finite distribution, 
it has a maximum income implicit in its estima- 
tion. The maximum income can be adjusted, but 
it was set at $15,000 in this work. Thus everyone 
who has an income over $15,000 is given an in- 
come of $15,000. No one is completely ignored. 
This is not a serious constraint, since less than 5 
percent of the population have incomes over 
$15,000 (1959 dolars) in 1966, and their first 
$15,000 is being considered. A $25,000 income 
limit works just as well, but seemed inappropriate 
over the period under consideration. The proper 
income limit depends upon the focus of the anal- 


2 The income data are from: U. S. Bureau of the 
Census, Trends in the Income of Famtlies and Persons in 
the United States, 1947 to 1960 (CUSGPO), Table 11; 
U.S. Bureau of the Census, Current Population Reports, 
Consumer Income, Series P-60, various issues. 


ysis. The larger the income limit the more weight 
is put upon the upper tail of the income distribu- 
tion in the estimating process.” Since this analysis 
is not focused on the factors which influence the 
incomes of the wealthy, a relatively low income 
limit was chosen. 

Between 1949 and 1966 the median incomes of 
white households rose from $3,796 to $6,084 (1959 
dollars) and from $1,885 to $3,429 for black 
households. Measured in terms of Gini coef- 
ficients? or relative incomes there have been al- 
most no changes in the distribution of either white 
or black incomes (see Appendix, Chart IV). 

The beta distribution fit the actual income dis- 
tributions well. The coefficient of determination 
(R?) improves over the period, but averages .96 
for whites and .92 for blacks. (The actual parame- 
ters are available upon request from the author.) 
Rho and sigma rise for both whites and blacks. 
Median incomes have grown and the dispersion 
of income has remained relatively constant over 
the period under consideration, but this was a 
product of two offsetting forces. Increases in p 
lead to a greater income dispersion and increases 
in o lead to less income dispersion. While the dis- 
tribution impacts of p and g offset each other, the 
o dominated p in terms of growth in absolute 
income. 

The p’s and o’s differ substantially between 
blacks and whites. Rho is relatively higher for 
blacks while sigma is lower. This is a reflection of 
the fact that the income distribution for blacks 
is much more disperse than that for whites. The 
same differences can be seen in Gini coefficients. 
The Gini coefficient for blacks is substantially 
higher than it is for whites. 

Growth of the two parameters is also sub- 
stantially different. The white p rose from .666 to 
1.044 while the black p rose from .930 to 1.104. 
The white o rose from .258 to .955 while the 
black e rose from .160 to .514. Thus by the end 
of the period, the p’s are rather similar, but the 
black ø is only half as large as the white øe. Thus, 
most of the differences in income level and dis- 
persion is produced by the o parameter. 

The beta distribution works almost as well 
across States in 1960 as it does over time. Among 
whites all of the R? are above .95 and most are 
above .98. The results are not quite as good among 
nonwhites. Of 51 observations the R? is above .90 
in 33 and below .80 in only 2. There is a sig- 


T As the maximum income limit Increases, the number 
of upper income observations used in estimating p and 
g increases. 

* The Gini coefficient is the area between the diagonal 
and the Lorenz curve divided by the area under the 
diagonal. 
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nificant amount of variation in both p and ø for 
whites and nonwhites across states.’ 


II. Factors Producing Changes in p and o 
Over Time 


In this analysis the impact of macroeconomic 
factors is separated into five parts. There is a real 
growth component (measured in terms of con- 
stant dollar GNP per employee, GN P/E); an in- 
flation component (measured in terms of the im- 
plicit price deflator for GNP, I); a factor shares 
component (measured in terms of the share going 
to personal income, PI/GN P); a utilization com- 
ponent (measured in terms of the proportion of 
the labor force employed, #/LF); a transfer pay- 
ment component (measured in terms of the trans- 
fer payments per household, TP/H); and a 
government expenditures component (measured 
in terms of government purchases of goods and 
services per household, GP/H)..° The model is 
given in equation (3).¥ 


GNP\% d 
(3) p or omA (S0 aus) p =)" 
GNP LF 


(T) G)" 


A =intercept 
GNP = gross national product 
#=total employment 
I= implicit price deflator for GNP 
PI = personal income 
LF = total labor force 
TP = transfer payments 
H = households 
GP= government purchases of goods and 
services 
by + + > b= elasticities 


where 


The results of estimating equation (3) are given 
in Table 1. Whenever variables had ¢statistics 
less than 1, that variable was dropped from the 
model, The same variable can, of course, be in- 


§ Cross-sectional state data are from the 1960 U, S. 
Census. The actual parameters are available from the 
author. 

10 These data are standard National Income and 
Products Account data and standard labor force data 
taken from Employment and Earnings, U. S. Dept. of 
Labor. The employment rate is not the normal unem- 
ployment rate since it is total employment divided by 
the total labor force rather than civillan employment 
divided by the clvilian labor force. 

11 The first four terms in this equation yield current 
dollar percent income per member of the labor force. 


(=) av) © Ge) - 


strumental in explaining both p and e”. Growth 
can lead to both a more dispersed and a more 
concentrated income distribution. To determine 
the net impact of growth on the income distribu- 
tion, its impact on the two parameters must be 
combined. Thus for whites the elasticity of p with 
respect to GN P/E is 1.20 and the elasticity of o 
with respect to GN P/E is 2.94. Since the income 
dispersing effect of p is roughly twice as large as 
the income concentrating effect of g, the income 
dispersing effects cancel each other (see above). 
Growth leads to higher real incomes, but does not 
have any major impact on the dispersion of in- 
come. 

The rate of inflation also has two conflicting 
tendencies for whites. A 1 percent increase in in- 
flation results in a 1.55 percent reduction in p 
and a 0.64 percent reduction in ø. Reductions in p 
lead to a more concentrated income distribution 
and reduction in o leads to more dispersed income 
distribution. Since the p effects are roughly twice 
as powerful as the @ effects in terms of income dis- 
persion, inflation seems to be a powerful force 
leading to a more equal real distribution of in- 
come. 

The offsetting impacts of business cycles on 
white incomes can be seen in the PZ/GNP and 
E/LF terms. In booms employment rises but the 
proportion of income going to persons falls. Rising 
employment leads to a lower p and more equality, 
but a falling share for personal income leads to a 
rising p and more inequality. Because of these two 
offsetting forces the distribution of white income 
does not change markedly over the course of a 
business cycle. 

Transfer payments present a bit of a problem 
for whites. They have an impact on both p and 
g, but the results indicate that increasing transfer 
payments leads to a greater dispersion of incomes 
for whites. Since most government transfer pay- 
ments do not go to the very rich or the very poor, 
such a result is not impossible but it is surprising. 
Evidentially government pensions, veterans bene- 
fits, and social security benefits to the middle class 
dominate welfare payments to the poor for 
whites. 


12 Since p and o are independent of each other, simul- 
taneous estimation techniques are not necessary. 

13 In 1968 government transfer payments totaled 
$48.6 billion. Direct relief was only $4.9 billion. 

14 The index is defined as follows: 


Ia} XW: 
fae} 


where 


X;= percentage of the state’s labor force in industry t. 
Wi;= the ratio of the U. S. median income in industry 
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TABLE 1 
Time SERIES 
DISTRIBUTION ELASTICITIES 





Such is not the case for blacks. Transfer pay- 
ments influence both p and ø, but the impact on 
g is three times as large as that on p. Consequently 
transfer payments lead to a more equal distribu- 
tion of black income. Given the size of central 
city welfare payments such a result is not sur- 
prising. 

Government purchases of goods and services 
lead to higher and more equal black incomes 
whereas they had no impact on the level or dis- 
tribution of white incomes. Direct and indirect 
employment on government projects is one of the 
major causes of increases in black incomes. 

Business cycles have conflicting impacts on the 
level and distribution of black incomes, but the 
impacts do not balance out as they did for whites. 
The employment elasticity (bı) is four times as 
_ large as the share elasticity (bs). Full employment 

is a powerful force leading to higher black incomes 


# to the general U. S. median Income. This 
index measures the prevalence of high-wage in- 
dustries in the state. 


and more equal black incomes since blacks suffer 
more than their share of unemployment and con- 
sequently are differentially aided by its elimina- 
tion. 

Inflation, however, leads to more unequal black 
incomes. Instead of being negatively related to p 
as it is for whites, inflation is positively related to 
p for blacks, Since black incomes are almost en- 
tirely wage and salary earnings and since rich 
blacks are lower middle class by white standards, 
results may simply indicate that the incomes of 
those people who are lower middle class by white 
standards rise relatively in inflationary periods. 
Thus, if inflation and employment are related to 
each other as in the Phillips curve, part of the 
equalizing impact of full employment will be off- 
set by the concommitant inflation, though em- 
ployment elasticity is almost 9 times as large as 
the inflation elasticity. Adjusting for the dif- 
ferences in the impact of p and g on the distribu- 
tion of income still means that there is a powerful 
equalizing impact from full employment. 

General growth has a different impact on black 
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TABLE 2 
CROSS-SECTIONAL DISTRIBUTION PARAMETERS 


Percent 

of Fami- 
ly Heads 
with 0-7 
Years of 

School 
Complete 


and white incomes. Growth (GNP/E) is nega- 
tively related to the black p parameter rather than 
being positively related to both p and ø as for 
whites. For whites, growth leads to higher in- 
comes but did not have much, if any, net impact 
on the distribution of income. For blacks, growth 
leads to higher real incomes, but it also leads to 
more equal incomes. This occurs since black in- 
comes, rich and poor, are dependent on wage and 
salary earnings. Thus, the growth of capital in- 
comes which prevents growth from equalizing 
white incomes does not affect black incomes. 
Some of these results are based on a loose 
definition of statistical significance (t statistics 
greater than 1), but the important results are 
based on coefficients which are easily significant 
at the 1 percent level. These include the growth 
effects, the inflation effects, the transfer payments 
effects, and the government purchases effect. 


IV. Factors Producing Changes in p and o 
Across States 


The cross-sectional model relies on six ex- 
planatory variables: the percentage of families 
living on farms, the percentage of the population 
14 and above who work 50-52 weeks per year, an 
index of the industrial structure, the percentage 
of families with no one in the labor force, the per- 
centage of family heads with 0 to 7 years of educa- 
tion, and state and local general expenditures per 
capita (see equation (4)).! The first two factors 


1 The independent variables refer to the state as a 





Percent 
of Popu- 
lation 14 | Index of 
and Above | Indus- 
Who 





52 Weeks 
per Year 


.3915 
(.2661) 
6716 
(.2476) 


.012 


.006 


represent the level of productivity in a state, the 
second two represent the labor force participation 
characteristics of a state, the fifth represents the 
quality of the labor force, and the final charac- 
teristic is designed to reflect the quality of public 
services in a state. 

The model was applied to the 51 state observa- 
tions using weighted regressions.!® The results are 
given in Table 2. 


(4) p or o=at+dF+cecL+dkE+eW 
E 
+s+ (>) +4 


where: 


F = percentage of families living on farms 

L=percentage of families with no one in the 
labor force 

E=percentage of family heads with less than 
eight years of school completed 

P<=percentage of population fourteen years 
old and above who worked 50-52 weeks 
per year 

J = an index of the industrial structure of the 
state 


whole and not to either the white or nonwhite popula- 
tions in the state. 

1¢ A regression using equation (4) needs to be weighted 
by the population of each state, since the dependent 
variable and most of the independent variables are in 
percentage terms. Since a large state provides more of 
the total number of families living in poverty, it needs to 
have a larger weight in the regression. The intercept 
term is a scaling f factor in a weighted regression. 
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u= error term 
E/C=state and local government general ex- 
penditures per capita 


For whites, increasing the percentage of families 
living on farms and percentage of families with no 
one in the labor force leads to lower median in- 
comes and more dispersed incomes. Neither of 
these two factors seemed to have any impact on 
nonwhite income distributions. Because of lower 
black incomes, being on a farm or in a family with 
no one in the labor force is not the relative handi- 
cap it is for whites. . 

Increasing the percentage of the population 
working full time and improving the industrial 
structure leads to higher median incomes and less 
income dispersion for whites and blacks, but the 
effects are much stronger for blacks than for 
whites. A 1 percentage point increase in full-time 
work and in the industrial structure would raise 
white incomes approximately 1.4 percent and re- 
duce the income differential between the 25 and 75 
percentiles by 0.4 percent. For blacks the corre- 
sponding improvements are 1.7 percent and 2.9 
percent. Being at the end of the hiring queue, 
blacks gain relative to whites with tighter labor 
markets and improvements in industrial job op- 
portunities. The difference between rich and poor 
blacks depends upon the supply of jobs; the dif- 
ference between rich and poor whites does not de- 
pend on the supply of jobs to the same degree. 

Increasing state and local government expen- 
ditures per capita raises the incomes of whites 
without affecting the dispersion of Income, but for 
blacks increasing public services both raises their 
incomes and reduces the dispersion in incomes. 
Better public services probably increase the prob- 
ability of finding jobs for blacks and this reduces 
the income dispersion among blacks. For richer 
whites, jobs to do have the same impact. 

Education plays its expected role for blacks. 
The greater the proportion of poorly educated 
people in a state the lower are median black in- 
comes and the greater is the income dispersion 
among blacks. Among whites increasing the pro- 
portion of poorly educated people does not have a 
great impact on the median family income but it 


does increase the dispersion of incomes substan- 
tially. The median white family head is not poorly 
educated and thus changes in the proportion of 
poorly educated people over the ranges that are 


- encountered in the 51 states do not affect his 


income. 

The effective instruments for closing the income 
gaps between blacks and whites are providing 
full-time jobs and improving the.industrial index 
(productivity levels) of a state. 


V. Conclustons 


As the models stand there is no effective macro- 
economic instrument for equalizing black and 
white incomes though there are instruments for 
making them more equal. General growth results 
in higher incomes for both blacks and whites but 
does not have much impact on their relative in- 
comes. A 1 percent increase in employment re- 
sults in a 5 percent increase in median black in- 
comes and a 1 percent increase in median white 
incomes, but this is an intrument that is in- 
herently limited. Unemployment can only fall to 
zero. Transfer payments and government pur- 
chases lead to more equal incomes, but the co- 
efficients are small enough that enormous ex- 
penditure increases would be necessary to 
equalize incomes using the current structure of 
transfer payments and government incomes. Re- 
gional economic policies which would increase job 
opportunities in relatively depressed states and 
which would improve the quality of the existing 
jobs can also have an impact on black-white in- 
come differentials. 

If society simply wishes to narrow its income 
distribution, any factor which lowered p or raised 
¢ would be acceptable. Growth would be a proper 
policy instrument for blacks and inflation would 
be a proper policy instrument for whites. Realis- 
tically, macroeconomic policies can lead to a 
more equal distribution of income, but vigorous 
use of these instruments would still leave a widely 
dispersed income distribution. l 

The major factor leading to increases in average 
incomes is, of course, growth for either blacks or 
whites. 
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TRANSFER APPROACHES TO DISTRIBUTION POLICY* 


By ROBERT J. LAMPMAN 
University of Wisconsin 


There are two ways to alter the pattern of eco- 
nomic inequality among persons. One is to modify 
the distribution of factor income by changing the 
underlying distribution of factors or the prices or 


employment of those factors. The second is to- 


modify the process by which factor income is re- 
distributed away from its recipients. This paper is 
about the second way. We ask how the distribu- 
tion to factor owners is and can be modified as 
Income moves from its market origins to its dis- 
position on goods and services. At the outset, we 
sketch an accounting framework within which to 
envision this process whereby “producer incomes” 
are transformed into “user incomes.” In later sec- 
tions, we review some current proposals for addi- 
tional transfers to the poor. 


The Process of Redistribution 


The redistributive process involves receipts 
and payments of both a money and a nonmoney 
character. It occurs via private as well as public 
institutions, including the employer, the govern- 
ment agency, the private insurance carrier, the 
private philantrophic agency, and the family. Two 
types of redistributional transaction are involved; 
namely, transfer and what we may call distribu- 
tive allocation. Table 1 (see list of items and col- 
umn 1; ignore columns 2 and 3 for the moment) 
sketches out the elements of and offers rough es- 
timates of the amounts involved in this process, 
which may be said to start with subsidy to factor 
incomes. It continues with public subsidies to 
consumers, money transfers, and distributive allo- 
cations, and with private gifts, transfers, and dis- 
tributive allocations. Our accounting includes the 
payments for pure public goods, but, in effect, ex- 
cludes the benefits of those goods on the grounds 
that such benefits are indivisible and hence not 
redistributive. It also excludes those merit-want 
goods which are produced in the public sector 
but are purchased on a user-charge or benefits- 
received basis and hence, like most private pur- 
chases, have no important redistributive effect. 


* The research reported here was supported by funds 
granted to the Institute for Research on Poverty at 
the University of Wisconsin by the Office of Eco- 
nomic Opportunity, pursuant to the provisions of the 
Economic Opportunity Act of 1964. The author was 
assisted in the preparation of this paper by Benton P. 
Gillingham. Earlier writings by the author on this topic 
include [9] [10] and [11]. 
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As seen in Table 1, the items which intervene 
between preredistribution income and postredis- 
tribution income all have a positive and a nega- 
tive side. Receipts by one family are canceled out 
by payments made by others. Hence, items 7, 14, 
and 18 will be zero in value for the nation as a 
whole. However, an individual family may have 
elther a positive or negative balance in any one of 
these items and may gain or lose in the conver- 
sion from pre- to postredistribution income. The 
ranking of families and the overall inequality 
may be markedly different in the two distribu- 
tions. 

There is interest in the intermediate income 
concepts shown in the table. For example, one 
might want to know how the preredistribution in- 
come is altered by the public policies reflected in 
items 5 and 6, and therefore look to item 8. Or, 
one might want to investigate the effect of pri- 
vate activities as indicated by items 14 and 15. 

There are several conceptual issues that sur- 
round this accounting scheme, One has to do with 
the inclusion of nonmoney items. Can we say that 
the purchase by a public agency of health care 
for a citizen is not only an allocation but also a 
“distributive allocation” or “transfer-in-kind”? 
Does it constitute an addition to “income” for 
the recipient rather than (or as well as) an in- 
vestment in his future productivity? My answer 
to these questions is yes, but I must admit that 
drawing the line between what is and what is not 
an in-kind transfer to persons is hard. The line 
has to do with the distinction between merit 
wants and social wants, which, as Musgrave puts 
it, turns on whether the want can be satisfied for 
one person exclusively. It has to do with Ida C. 
Merrian’s definition of “social welfare expendi- 
tures” as those that are directly concerned with 
income security, and the health, education, and 
welfare of individuals and families, but exclusive 
of community-wide utilities and services—such as 
water and sewer works, urban transportation, or 
public recreational facilities [14, p. iii]. 

Another conceptual issue is: should private 
and social insurance for health care and income 
maintenance be included? Is the purchase of in- 
surance something that should be accounted for 
as a simple allocation, like the purchase of post- 
age stamps or automobiles and hence excluded 
from Table 1? In one view, the benefit is realized 
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TABLE 1 


PUBLIC AND PRIVATE TRANSFERS AND DISTRIBUTIONAL ALLOCATIONS RECEIVED 
AND PAID BY ALL HOUSEHOLDS AND BY PRETRANSFER Poor HousenoLps, 1967 


Pre transfer Poor Families 
All Households 
(Billions of Billions of 
Dollars) Dollars 
(1) (3) 
1. Preredistribution income (factor 
income net of 2 and employer fi- 
nanced part OED) nei iia carat 644 19.3 
2. Increase in factor income due to di- 
rect subsidy PENA EREN ae SS ater nets 1 0.1 
3. Reduction in market price due to 
direct consumer subsidy. ........ 1 0.1 
4, Benefits of social welfare expendi- 
tures under public programs...... 100 40.1 
a. Social insurance.............. 37 16.5 
0. Public ad o.3 once seetnia as 9 8.4 
c. Veterans cic saan Sieouraes 7 3:2 
d. Other welfare services and pub- 
lie HOUSING carn a cc tae een 3 1.5 
e Heathen Om ee . 8 4.0 
pA SEOUCHHON R axons. es oe 36 6.5 
5. Total of 244. o urera riaka 102 40.3 
6. Taxes, user charges, fees and public 
prices used to finance §.......... 102 9.2 
7. Public transfers and distributional 
allocations net of 6.............. 0 31.1 
8. Income after public transfer and 
distributional allocation (1++7)... 644. 50.8 
9, Privately insured benefits related 
to health and income maintenance. 17 0.9 
10, Direct interfamily gifts ......... 10 5.0 
11, Gifts via philanthropic institutions 3 1.0 
12. Total of 9-11................... 30 6.9 
13. Family and employer payments for 
insurance, gifts by family........ 30 1.5 
14. Private transfers and distributional 
allocations less 13............... 0 5.4 
15. Income after public and private 
transfer and distributional alloca- 
tion (1+7-+14)................., 644 55.8 
16. Benefits of general government ac- 
IVT EV A E T 100 8-9* 
17. Taxes to pay for 16............. 100 7 
18. Benefits of 16 less taxes of 17.... 0 1-2 
19, Postredistribution income 
(1+74+14+18)........0.......4. 644 56.8-57.8 


20. Allocations other than 4 or 16 
through government having no re- 
distributive impact} —— 
21. Allocations through private sector 
other tban 12 having no redistribu- 





* Distributed so as to not alter distribution of income. Note pretransfer poor have 8 
percent of item 8 and 9 percent of 15, 
f Omitted on grounds that these are like private nonredistributional allocations. 
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TABLE 2 


DISTRIBUTION OF FAMILIES AND INCOME, BEFORE AND AFTER FISCAL INCIDENCE OF FEDERAL, STATE, AND 
LOCAL GOVERNMENT TAXES AND EXPENDITURES, By Money Income, 1960 







Item 


3. “Adjusted broad income”, 


Family Money Income Brackets 


$7,500- | $10,000 | Total 
9.999 |and Over 


14 100 
39 100 


Source: W. Irwin Gillespie [5]. Line 1 from Table 11; lines 2 and 3 from Table 13. 


at the time pure insurance (disregarding cash 
values) is purchased. One buys protection against 
risk and gets his money’s worth even though he 


never has a claim. Transfer or subsidy might be. 


said to arise only if premiums are not correctly 
adjusted to variations in risk or to size of poten- 
tial benefits. However, insurance is distinguish- 
able from family saving, which we include here 
only if it is transferred from one family to an- 
other by gift. The insurance intermediary, 
whether it be a private company or a government 
agency, does something a family cannot do in 
pooling risk and thereby converting factor income 
into payments that respond to stated contingen- 


TABLE 3 


LORENZ COEFFICIENTS oF INEQUALITY FOR 
Various Units OF ANALYSIS AND MEASURES 
oF Income, 1959 





Gross factor income............... 419 
Less: Imputed rent of homeowners 
Less: Home production 
Plus: Regular money transfers 


ox Money income. .........c0.e00e 385 
Leas: Federal income taxes 
= Disposable money income........ 395 


Plus: Imputed rent of homeowners 

Plus: Home production 

Plus: Nonmoney and irregular 
transfers including food and 


housing provided by relatives 
= Gross disposable income.......... 346 
Divided by budget standard 
sa Welfare ratio... .. ccc e wesc eee .309 | .346 


Source: Morgan, David, Brazer, and Cohen [15]. 
Derived from Table 20-2, p. 315. 


cies rather than to accumulated contributions. 
Moreover, insurance benefits often flow to per- 
sons quite remote from the purchasers, who may 
be employers or general revenue taxpayers. For 
these reasons, insurance benefits and contribu- 
tions paid in the year are included in the account- 
ing of distributive allocations of that year. 


Benefits and Losses from Redistribution 


Having resolved the issue of what is being re- 
distributed and how, we turn now to the matter 
of who receives how much benefit and who loses 
how much, from redistribution. One may rank 
families by total monthly income and measure 
how the share of income received by income- 
bracket groups changes as we move from one 
concept of income to another. Thus, Gillespie 
[5, see Table 2] moves from factor income 
(roughly the same as item 1 in Table 1) to a post- 
redistributional income which takes no account 
of private transfers and distributional allocations 
(this is approximately the same as the sum of 
items 1, 7, and 18). Note that he finds that the 
share going to those with money incomes under 
$3,000 is converted from 5 percent to 8 percent in 
the redistributive process. 

A similar pattern of change is documented by 
Morgan, David, Brazer and Coben [15, see 
Table 3], who reranked families each time they 
changed income concept. They show that the de- 
gree of inequality is reduced one-fifth of the way 
to zero by moving from gross factor income 
(about the same as item 1 in Table 1) to gross 
disposable income (similar to item 19). They also 
portray a significant shift of another one-tenth of 
the way to zero inequality, which is associated 
with a reranking of families by welfare-ratio; 
that is, adjusting for family size. A welfare-ratio 
of unity means that a family is at the poverty 
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TABLE 4 


SPECIFIC TRANSFERS AS PERCENTAGE OF Grogs DISPOSABLE INCOME OF ADULT 
UNITS AND FAMILIES CLASSIFIED BY Wetrare Ratio, 1969 


Transfer Items 


AA dult unis 


Nonfamily contributions. . 


BF amilies 
Property tak ianid asiees 





Welfare Ratio 


Source: Morgan zi al. [15]. Panel A derived from Table 16-23. Panel B derived from 


Tables 19-5 and 19-13. 


line, Similarly, they show that the inequality we 
measure is partly a function of whether we count 
families “doubled-up” in one household as one or 
two families. Apparently relatives tend to group 
together in such a way as to reduce inequality 
below what we would observe if each adult unit 
were separately accounted for. It is, of course, a 
key matter in the study of income redistribution 
to know how separate factor incomes are com- 
bined into a family-unit-income and how persons 
who do not receive factor income relate them- 
selves to others who do. 

Table 4 shows the finding of Morgan and his 
colleagues that what they call “net transfer,” 
which takes account of only some of the items 
listed in Table 1, namely, nonfamily transfers 
plus public school benefits, less income and prop- 
erty taxes (note that they find the latter to be 
nonredistributive) and nonfamily contributions, 
amounted in 1959 to 26 percent of the gross dis- 
posable income of families below the poverty 
line. 

By making use of the findings presented in the 
Morgan book and in the studies by Gillespie, Or- 
shansky, McClung, Lurie, Bridges and others, and 
by reference to some preliminary findings from 
the Survey of Economic Opportunity, we are able 
to put together rough estimates of the amount of 
redistribution to the pretransfer poor? done in 
1967. These estimates are reported in the right- 
hand columns of Table 1. They show that the 

1 This means those who have money incomes below 


the Social Security Administration poverty guidelines 
before the receipt of money transfers. 


whole array of public and private givings and tak- 
ings raised the share of pretransfer poor families 
from 3 percent of preredistribution income to 9 
percent of postredistribution income. (See items 
1 and 19.) This was accomplished by public 
transfers (positive and negative) and distribu- 
tional allocations, which raised the share from 3 
to 8 percent (item 8); by private transfers and 
allocations, which raised it to 9 percent (item 
15); and by taxes for pure public goods, which 
raised it by less than 1 percent, so the share re- 
mains at about 9 percent (item 19). This gain in 
share was accomplished by an offsetting decline 
in share of income on the part of the pretransfer 
nonpoor families. 

Instead of showing how income distribution is 
modified by redistributive institutions with re- 
spect to those in income brackets or welfare-ratio 
groupings (of which poor-nonpoor is a variant) 
one could show income redistribution with respect 
to age, sex, color, region, occupation, family size, 
home ownership status, health status, labor force 
status, educational level, or other characteristics 
of income recipients, Another method of presen- 
tation is to show how a particular item, say the 
income tax, alters distribution among successive 
groupings of the population. This is the method 
advocated recently by the Treasury Department 
[1]. 

Table 1 suggests the range of approaches for 
redistributing income to any of the above listed 
groupings. These include subsidies at the factor 
income level and in consumer markets, public and 
private transfers and distributional allocations, 
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TABLE 5 


SOCIAL WELFARE EXPENDITURES UNDER PUBLIC PROGRAMS (TOTAL, AND CASH BENEFITS UNDER PUBLIC 
INCOME MAINTENANCE PROGRAMS), FOR SELECTED YEARS, 1940—68 


Cash Benefits under Public Income Maintenance Programs 


(In Billions of Dollars) 

. Total Workmen’s ` 
(In Billions Total Compen- Pine 
of Dollars) sation i 

8,8 4,2 0.2 1.0 
23.5 8.7 0.4 2.4 
52.3 25.9 0.9 3.3 
66.8 32.4 1.1 3.6 
99.7 42.6 1.4 4.9 

112.0 48.2 1.6 5.7 
126.8 








Sources: Column 1, Merriam and Skolnik [14]. For 1969, Research and Statistics Note, Office of Research and 
Statistics, SSA, Nov. 12, 1969. All other columns, Social Security Bul., Sept., 1969, Table M-1, p. 33. 


and, on the other side of the ledger, taxes, insur- 
ance premiums, and gifts. 

It is important to know that most of these 
methods have been increasing in quantitative im- 
portance over the years. (Solomon Fabricant dis- 
cusses reasons for this trend in [4].) Social wel- 
fare expenditures under public programs (item 4 
in Table 1) have been rising 10 percent or, more 
per year and now amount to 14 percent of gro: 4 
national product. The increase in the national r:- 
distributional effort as indicated by this rise- 


not having a maximum impact on the number ; 


people counted in poverty nor on the size of the, 
poverty income gap, since many of the greatest 
rises have been in such nonmoney items as 
schooling and health care. 

However, the cash benefits in this series (see 
the right-hand section of Table 5) have been ris- 
ing in step with the total and added up to almost 
$50 billion in 1968. Since the latter are the only 
public expenditures, other than “direct subsidies 
to increase factor incomes” which immediately 
enter into total money income, and since the pov- 
erty line is stated in terms of preincome tax total 


money income adjusted for family size, they . 


would seem to have unique relevance out of all 
the items listed in Table 1 to the question of pov- 
erty reduction. It does seem ironic that cash ben- 
efits went up from under $25 billion in 1959 to 
$43 billion in 1967, while the poverty-income gap 
fell only from $13.7 billion to $9.7 billion. 
Thirty-two percent of all households received a 
cash transfer in 1965; yet only about 8 percent of 


all households were kept out of or taken out of 
poverty status thereby. See Table 6. We do not 
have a good series on the number of pretransfer 
poor, but it does appear that transfers have been 
taking gradually increasing numbers of house- 
holds to post-transfer incomes above the poverty 
line. We found, using 1961 Bureau of Labor Sta- 
tistics’ Consumer Expenditure Survey data, that 
transfers took 4.7 million households out of pov- 
erty in that year [9]. This is the same number 
counted by Miss Orshansky (see Table 6) for gov- 
ernment transfers only for 1965. Irene Lurie 
found that transfers took 6.1 million households 
out of poverty in 1966 [12], and we confirm that 


TABLE 6 


PERCENT OF HOUSEHOLDS RECEIVING SELECTED 
TRANSFERS AND NuMBER OF HOUSEHOLDS Wo 
WOULD BE COUNTED Poor BUT FOR 
TRANSFER, 1965 


Number (in millions of 


P ee families) Who Would 

; Be Counted Poor But 

Transter Item Set for Transfer Payments, 

ecv- | Out of a Total of 60.4 

ing Million Households 

Any payment... 32.3 
Social security.. 21.5 
Public assistance 4.8 
Other.......... 11.2 





Source: Mollie Orshansky [16, pp. 26-30]. 
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TABLE 7 


DISTRIBUTION OF PRETRANSFER INCOME, MONEY TRANSFER BENEFITS AND POST- 
TRANSFER MONEY INCOME, BY HOUSEHOLD Poverty Status, 1967* 





tion 
(Billions of 
Dollars) 






Pretransfer money income........... 
2. Increase in factor income due to 





4. Benefits under social welfare ex- 
penditure programs (money only). 
a) Social insurance.............. 
b) Pablie Sidon sian va nan bone eas 
é) Veterana eA aa dows 
9. Private insurance (money only).. 
10. Direct interfamily gifts (money 


3S 
o OMONanA oO 


11. Gifts via philanthropic institutions 
(money only)..............0005: 
Subtotal of 2, 4,9, 10, 11........ 

Post-transfer money income (pre- 

transfer money income plus sub- 
total above)... . ccc cece eee ees 


pa 
So a SARS 


tri 
pa CFT 


Distribution of households (percent). . 


* Item numbers correspond to items in Table 1. 


number by an independent computation of Sur- 
vey of Economic Opportunity data. 

The increases in money transfers have been 
largely directed at the pretransfer nonpoor. Of 
course, the number of people counted as poor has 
declined dramatically—-from 23 percent of the 
population in 1959 to 12 percent in 1968—but 
that is apparently due primarily to rising wage 
rates and improved employment opportunities for 
low-income people. The unemployment rate fell 
from a postwar high of 6.8 percent in 1959 to 
below 4 percent in 1966 and has stayed there 
since that time. 

Nothing said above is meant to minimize the 
importance of money transfer in reducing pov- 
erty. Money transfers, public and private, added 
substantially to the incomes of the poor in 1967. 
(See Table 7.) We estimate that about half of 
the total of $59.1 billion of such transfers went 
to the pretransfer poor. They cut the pretransfer 
poverty-income gap almost in half,? and provided 
over half of the income of the post-transfer poor. 

However, money transfers tend to do more for 


* Note that no accounting is made for the possibility 
that transfers may have induced a reduction in the 
pretransfer income of some households. 


Total Popula- 








Pretransfer Poor Post-transfer 
Poor 
Percent of Billions of (Billions of 
Total Dollars Dollars) 
15.6 
0.1 
2 
1 





the better-off poor than for the poorest poor. 

They also tend to favor small families as opposed 

to. larver families among the poor.’ This insight 

'. Islas of the existing set of transfer pay- 

- -uas led many people to advocate new kinds 

-- eFansfers aimed at children in intact families 
or “the working poor.” 


Discussion of New Transfer Plans 


The question is persistent, why, in a rich coun- 
try, having a large and rapidly growing redistrib- 
utive system, can we not make some adjustment 
that will simply eliminate the poverty that re- 
mains? The dimensions of the problem seem 
small—only about 23 million people are poor and 
their poverty-income gap of under $10 billion is 
only 1 percent of gross national product. The 
most direct way to eliminate poverty would be to 
introduce a negative income tax with guarantees 
at the poverty lines. If all other income were sub- 
ject to a special offset tax of 50 percent up to 
break-even points equal to twice the poverty lines 


3 To be fair about this we need to mention that pub- 
lic school benefits and the income tax exemption sys- 
tem modify this bias in money transfers [9, pp. 
143 ff.]. 
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for each family size, this would cost $27 billion in 
benefits and income tax forgiveness over and 
above what we are now spending on transfers 
[17, p. 18]. These net benefits would go to some 
88 million people, leaving the upper 120 million 
to pay the $27 billion on top of the taxes they are 
now paying.* Worry about subjecting working peo- 
ple to a 50 percent marginal tax rate-—and note 
that we are talking not about a few categorical 
poor but about 40 percent of the population 
leads some to advocate lowering the offset tax 
rate to, say, 3314 percent, thereby raising the 
break-even points to three times the poverty 
lines, and placing the whole tax load, which would 


then be expanded to cover about $50 billion of ` 


net new transfers to the lower two-thirds of the 
population, on the upper one-third. That amount 
would require a near doubling of the money- 
. transfer now being done by all public and private 
sources. In any event, what may look at the out- 
set like an easy problem takes:on greater scope as 
one surveys the alternatives, Certainly, it is a ma- 
jor disservice to rational discourse to suggest, as 
many have done, that the United States could 
eliminate poverty if we were only willing to 
transfer an additional $10 billion to the poor. 
There is no way to get that $10 billion into the 
hands of the poor without spending far more than 
that. 

Realization of this—and some sense of the grad- 
ualness of change—has prompted many to offer 
less radical departures. Perhaps the least radical 
would modify existing programs, The transfer 
program now paying out the most cash to the 
poor is Old Age, Survivors, and Disability Insur- 
ance. This could be—and likely will be—ex- 
panded, but each extra dollar in benefits tends to 
yield only 10 to 20 cents for the poor; these ben- 
efits do not reach the noncategorical poor; and 
the payroll tax puts a heavy burden on the work- 
ing poor. The second largest source of public 
transfer funds for the poor is the categorical pub- 
lic assistance programs dominated by Aid to Fam- 
ilies with Dependent Children (AFDC). We 
could improve the status of many of the categori- 
cal poor by setting a federal floor under the bene- 
fits, now determined by the several states, This 
would cost relatively little, but it would not reach 
many of the poor—most of the poor are not in 
the categories—and would exacerbate the in- 
equity between the working poor at low earned in- 


‘It is interesting to recall Harry G. Johnson’s 1964 
comments on a transfer of this amount. He said that it 
“, .. may well be politically unacceptable; but it is 
really small potatoes as war finance goes, if war on 
poverty is really what has been declared” [7, p. 545]. 


comes and the categorical poor at relatively high 
benefit levels. The only way, via transfers, to 
remedy that inequity is to drop the age-old prin- 
ciple that receipt of transfers and employability 
must be mutually exclusive. And one way to 
broach the contrary principle is to pay benefits to 
all children. Since most of the nonwelfare poor 
are in families with children, a child allowance, 
which is a common type of transfer in other na- 
tions, would seem to have time and place utility 
for the United States, 

There are numerous varieties of child allow- 
ance plans, but like all transfers, they take from 
some and give to others, most obviously transfer- 
ring income from households without children to 
those with children. They also tend to alter the 
distribution of income among families with and 
without children. Benefits can be conditioned in 
various ways and can be financed, at least in part, 
by offsetting reductions in existing ways of 
changing disposable income such as cash transfers 
and the exemptions for children in the income 
tax. In order to see how plans differ from one 
another it is useful to do, as Dorothy S. Projector 
[18] has done, a calculation of how disposable in- 
come would change for the average family in 
each income bracket. Table 8 shows some of her 
calculations for 1967 for four plans; namely, two 
suggested by Vadakin [20], one by Brazer [3], and 
the Family Assistance Plan (FAP) recommended 
this fall by President Nixon and introduced by 
Congressman John Byrnes as H.R. 14173. We 
have added parallel calculations for 1966 for the 
plan recommended in November by the Presiden- 
tial Commission on Income Maintenance Pro- 
grams (the Heineman Commission) [17], even 
though their plan would pay benefits to unrelated 
individuals and families with and without chil- 
dren and hence is not a child allowance. We 
would like to include a wage subsidy in this com- 
parison but do not know of a carefully spelled 
out plan of that type. (See Kesselman [8] for a 
discussion of the issues.) 

The several plans, briefly sketched, are as fol- 
lows. To achieve comparability, we assume, fol- 
lowing Projector, that each plan is to be financed, 
to the extent new tax revenue is needed, by a sur- 
tax on personal and corporate income. 

Vadakin 1: $120 per year allowance per child: 
retain child exemption in the income tax; finance 
by making allowance taxable and adding a 7.4 per- 
cent surtax on personal and corporate income. 

Vadakin 2: $120 per year allowance per child; 
finance by eliminating child exemption and mak- 
ing allowance taxable. (No surtax needed.) 

Brazer: $1,400 per year allowance for first child, 
$900 for second, $600 for third, $400 for each 
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TABLE 8 


AVERAGE AMOUNT OF CHANGE IN DISPOSABLE INCOME ror FAMILIES AND 
UNRELATED INDIVIDUALS, BY TOTAL Money Income, Four CHILDREN’S 
Brenerir Prans, 1967, AND HEINEMAN PLAN, 1966 








Total Money Vadakin | Vadakin Assistance | ein 
Income eman 
Under $3,000...... $ 47 $ 417 
$3,000-4,909......, 30 184 
$5,000-6,999....... 2 —7 
$7,000-9,999....... —15 —151 
$10,000-14,999 ~~ 30 — 246 
$15,000-24,999 ~~ 59 —457 
$25,000 and over... — 147 —1517 





Sources: Columns 1-4, Dorothy S. Projector [18], Table 5. Column 5, Nelson D. 


McClung [13]. 


added child; finance by eliminating child exemp- 
tions, taxing adjusted gross income by a special 
child allowance tax at marginal rates around 33 
percent but varying both by income and family 
size, reducing federal contribution to AFDC, and 
adding a surtax of about 6 percent on personal and 
corporate income. 

Family Assistance Plan: Benefits restricted to 
families with children; $500 per year for first two 
persons, $300 for each additional person; finance 
by taxing other income by a special offset tax at a 
zero rate on first $720 of earnings and at a 50 per- 
cent rate beyond that, eliminating federal contri- 
bution to AFDC, adding a surtax of about 2.5 per- 
cent on personal and corporate income. 

Heineman: Benefits not restricted to families 
with children; $750 per year for each of first two 
adults, $450 for each other person; finance by tax- 
ing other income by a special offset tax at a 50 per- 
cent rate, eliminating federal contribution to food 
stamps and to all categorical assistance programs, 
adding a surtax of about 12 percent on personal 
and corporate income. (The latter surtax is equiva- 
lent to a surtax of 18 percent on personal income 
only. These surtax rates are for 1966 and would be 
lower for 1967.) 

Table 8 demonstrates the similarity in basic de- 
sign of all child allowance and negative income 
tax plans in changing disposable income by in- 
come bracket. The break-even points differ, rang- 
ing from around $15,000 in the Vadakin 1 plan to 
$5,000 in the Family Assistance Plan. The 
amount of gain and the distribution of that- gain, as 
well as the amount and distribution of loss, vary 
among the several plans. Further insight into the 
variations of the plans is offered by Table 9, 
which shows the total increases in disposable in- 


come occasioned by the introduction of the plans. 
It should be noted that these estimates take no 
account of possible reductions in work effort nor 
of changes in family size or composition which 
might result from the plan. These increases in in- 
come, which are matched by decreases above the 
line, vary from a low of $1.1 billion for Vadakin 
2 to a high of $8.6 billion for the Heineman plan. 
The net benefit to the poor also is different 
among the plans. The Family Assistance Plan 
does the most for the poor per dollar transferred 
and in that sense may be said to be the most in- 
tensively antipoverty plan. A proponent of child 
allowances has commented on this point as fol- 
lows: “It will be said that a child allowance 
wastes money on children who are not poor.... 
A child allowance designed carefully in relation to 
the income tax system would waste little money. 
In any event, that money is well wasted that pur- 
chases a sense of its rightness. . . . [Moreover] 
because it is not related to income it quite avoids 
interfering with the incentive to work” [19]. 
(Note, however, the high guarantee and high 


- marginal tax rates in the Brazer plan.) None of 


these plans would confine its benefits to the 23 
million persons who are poor. FAP would add 14 
mi'lion persons to those in benefit status, some 
of whom already have incomes above the poverty 
lines. The Heineman plan would reach 36.8 mil- 
lion persons in 1971, almost half of whom would 
not be poor in the absence of the benefits. 
Deciding on how to rank these plans in terms 
of desirability may well turn, for each citizen, on 
a complex set of considerations, It may lend per- 
spective to relate the amount that would be trans- 
ferred under these plans to the amount now 
transferred. According to Table 7, the total amount 
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TABLE 9 


COMPARISON OF Four CHILDREN’S BENEFIT PLANS, BASED ON 1967 Income 
AND THE HEINEMAN PLAN, BASED on 1966 INCOME 






Characteristic 


. Amount “transferred’’* 
(billions of dollars)........ 
2. Income level above which 
average change in disposable 
income is negative (see Ta- 
DIC Oca tee star E TEET 

3. Effect on those without 


b) Pay LER shee cic ensenaeees 
4, Net benefit to households 
with under $3,000 income 
(billions of dollars)........ 
5. Increase in share (was 4.1 
percent) of income going to 
to lowest fifth of households 
(percent)... .ursccsssen 
6. Marginal tax rates below 
break-even income (per- 
E a T E E E vas 







* In this case, “transfer” means change in disposable income. The total amount of 
such change below the levels shown in line 2 is matched by an offsetting amount above 


the line. . 
+ Surtax only. 


Source: On the Heineman Plan i [13] and [17]. On the other plans, calculated 


from data in Projector [18 


of money transfers in 1967 was $59.1 billion. So, 
the largest amount listed here, the Heineman plan’s 
cost for 1966 of $8.6 billion, is about one-seventh 
of that total. (The amount needed to finance that 
plan in 1971 is estimated to be only $6 billion.) 
A similar consideration is suggested by the ques- 
tion: how much change in the share of income 
going to the lowest fifth of households would fol- 
low from each plan? The most redistributive of the 
plans by this measure is the Heineman plan, which 
would change that share from 4.1 to 5.3 percent; 
i.e., a 30 percent increase. (See Table 9, line 5.) 
There are, then, certain broad issues to be 
weighed. How much total transfer, how to divide 
transfers between cash and in-kind, how much 
emphasis on children, how intensely to concen- 
trate on poverty reduction, how high a marginal 
tax rate, what existing transfers should be re- 
_ duced to help finance any new benefit? But even 
after those issues are resolved, there are numer- 
ous somewhat more technical issues to be settled. 
A simple family allowance plan, such as Vadakin 


1 or 2, does not have to contend with some of 
these issues, but the other three plans discussed 
do. We have space here only to list some of 


‘them: (1) Should the plan have a work test asso- 


ciated with it, as does FAP? Should the work test 
apply to all adults? Should the penalty for failing 
to work less than full time be severe? (2) Should 
the income subject to the special offset tax be de- 
fined broadly (as in FAP) or narrowly (as in the 
Brazer plan)? Should social security benefits be 
included and taxed? Should work expenses and 
child care expenses be deductible? (3) Should 
the family be defined so as to leave choice as 
to what persons, and hence whose incomes, are 
to be included in calculating a family’s benefits? 
(4) What income period should be used in deter- 
mining benefits? Most negative income tax ana- 
lysts have assumed a year would be the period, 
but public assistance administrators use a month. 
(5) How should a new benefit be articulated with 
existing public assistance programs? The Heine- 
man proposal is silent on this point, but FAP has 
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a complicated scheme to assure maintenance of 
effort while discouraging increases of relatively 
high benefits by the states for those in the depen- 
dent children categories. It also enforces con- 
formity with FAP upon the states in defining in- 
come and income period, family, and resource 
and work tests for eligibility. It also sets maxi- 
mum combined tax rates for those families simul- 
taneously on FAP and a state benefit program. 
(6) How should the new cash benefit be related 
to in-kind benefits such as food stamps and medi- 
caid? If food stamps are priced inversely to in- 
come, they take on the basic characteristic of a 
negative tax and hence have a marginal tax rate 
associated with them. That marginal tax rate 
could combine with other tax rates to raise the 
overall tax rate on some families to very high lev- 
els. Should the food stamp bonus be calculated 
after the FAP benefit but before the state supple- 
mentary payment, or after both? The Heine- 
man Commission urges that all food stamps be 
dropped and that the funds be diverted to financing 
their more generous negative income tax. (7) 
How should the plan be administered and by 
whom? Should it be handled by the states or by 
the federal government? If the latter, should it 
be done by the Internal Revenue Service, the So- 
cial Security Administration, or a new agency? 
Brazer nominates the Internal Revenue Service; 
FAP points to the Social Security Administration. 

Those seven questions indicate the complexity 
of introducing a new type of income-conditioned 
benefit into the existing system of transfers. Econ- 
omists, tax lawyers, welfare administrators and 
other scholars and experts can help to inform the 
debate now going on concerning President Nix- 
on’s Family Assistance Plan and alternatives to it. 

Regardless of how that debate comes out, econ- 
omists have more to do before we fully under- 
stand the set of changing institutions by which we 
can and do modify the preredistribution income, 
the goals of redistribution (of which poverty re- 
duction is only one), and the consequences, costs, 
and benefits of such redistribution. 
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DISCUSSION 


Micwagt K. Taussic: Professor Lampman’s excel- 
lent paper first presents an accounting framework for 
analyzing the processes of extramarket redistribution 
in the United States and then goes on to discuss some 
current income maintenance reform proposals, I shall 
take up each of these quite distinct parts of the paper 
in turn. 

The accounting framework Lampman outlines rep- 
resents an attempt to classify and measure the pro- 
cesses of redistribution of incomes in much the same 
way the national income accounts treat the processes 
of production and the market generation of incomes. 
In any pioneering effort of this sort, difficult concep- 
tual issues arise which require hard decisions and in- 
evitably invite some disagreement as well. Among the 
several such issues that could be raised with Lamp- 
man’s approach, I have selected two that especially 
interest me for discussion. 

First, Lampman explicitly includes private insur- 
ance benefits related to health and income mainte- 
nance as part of the total extramarket redistributional 
process. He acknowledges the case for treating private 
insurance as purely market transactions but ends by 
including them in his redistributional framework on 
the grounds that (1) the insurance intermediary per- 
forms a unique service “in pooling risk and thereby 
converting factor income into payments that respond 
to stated contingencies rather than to accumulated 
contributions” and (2) “insurance benefits often flow 
to persons quite remote from the purchasers.” I find 
these arguments most unconvincing. Consider the case 
of two individuals, A and B, exactly alike except that 
A uses a given portion of his net worth to purchase 
Straight life insurance while B uses the same amount 
to purchase an option on a stock or on a site of land 
or whatever. Now if A and B die in the same acci- 
dent, A’s estate will include the face value of his insur- 
ance policy while B’s estate will include the market 
value of his option contract. Why should the event of 
these two assets passing into the respective estates be 
treated differently in any redistributional accounting 
scheme? The sums of money payable to beneficiaries 
respond in both cases to stated contingencies rather 
than to accumulated contributions (and so do all 
gambling receipts). While A’s insurance broker may 
perform a unique service, so may the real estate or 
stockbroker who makes a market in options (and so 
does the neighborhood bookie). Moreover, insurance 
benefits are not the only assets in an estate that may 
flow to persons quite remote from the purchasers. In 
short, I see no reason why private insurance benefits 


should be included in the Lampman redistribution ac- ` 


counting framework. 

The second conceptual issue I wish to raise is of 
much greater substance and general interest. Lamp- 
man follows Gillespie in treating public education ser- 
vices as income-in-kind transfers to families with chil- 
dren in school. I doubt first of all whether the proper 
distinction between government services included or 
excluded in the accounting framework should have 
anything to do with some moot exclusion principle. 
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Pure, indivisible public goods can in some circum- 
stances be important vehicles of redistribution. But 
the point I really wish to raise here is the implicit 
valuation of all government in-kind benefits by Gil- 
lespie and Lampman. In common with national in- 
come accounting practices, public services provided 
without explicit user charges are valued implicitly by 
Lampman at factor cost. However defensible this prac- 
tice may be in measuring total product and income, it 
seems to me to be fundamentally wrong for the pur- 
pose of accounting for the redistribution of incomes. 
A strong case can be made, I believe, for the proposi- 
tion that a dollar spent on the public education of a 
middle-class child is valued relatively high for both 
consumption and investment in human capital pur- 
poses by his family while a dollar spent on the public 
education of a poor child is valued relatively low by 
his family. Education for the middle-class child tends 
to be both a relatively pleasant and productive use of 
his time, while the poor child too often finds school 
both a painful and futile experience. In any event, to 
treat a dollar of government expenditure on educa- 
tion, health, or welfare services on a par with a dollar 
of outright cash transfers seems to me to be avoiding 
the very tough and fundamental issues involved in 
evaluating these nontransfer programs. 

Finally, let me observe that Lampman’s item 1, Ta- 
ble 1, ‘“Preredistribution incomes,” should not be con- 
fused with the distribution of incomes that would re- 
sult naturally in the absence of government interven- 
tion in the economy. On the contrary, all kinds of 
government activities directly and indirectly influence 
the composition of factor incomes in item 1, including 
the level and composition of government output and 
the resulting pattern of derived demand by the gov- 
ernment for various factors of production. For ex- 
ample, one important class of government activity 
that importantly affects the distribution of factor in- 
comes is regulation and licensing. To separate all the 
government activities that affect the distribution of 
incomes in item 1 from the activities that affect the 
“Postredistribution” pattern of incomes in item 20 is 
essentially arbitrary and defensible only on the 
grounds of convenience. 

Let me comment now briefly on Lampman’s gener- 
ally excellent analysis of some income maintenance 
reform proposals. To my great dismay, Lampman ap- 
parently accepts the case for some kind of children’s 
allowance program-——-at least under present circum- 
stances. I object to the children’s allowance approach 
under any circumstances because I cannot accept the 
underlying premise that the poor can be or should be 
separated into two distinct groups: deserving versus 
undeserving, employable versus unemployable, or 
some similar dichotomy. Such distinctions are nonop- 
erational, if not immoral, so that the government is 
forced inevitably to make distinctions based on crite- 
ria like the absence of an able-bodied, working-age 
male in the family unit (AFDC) or the presence of 
one or more children in the family (FAP). The un- 
fortunate poor who do not meet these criteria for eli- 


DISTRIBUTION ISSUES: TRENDS AND POLICIES—-DISCUSSION 281 


gibility are shunted aside by some social pundits on 
the grounds of political feasibility; these undeserving 
or employable or just unlucky poor are urged to be 
patient and wait until the public becomes more en- 
lightened about their plight. Such counsel reminds me 
very much of the similar advice given to black Amer- 
icans ever since the Civil War; that is, patience and 
passivity until whites change their attitudes. 

Beyond the broad, moral issues underlying the chil- 
dren’s allowance controversy is the narrow technical 
question of the work incentive effects of a children’s 
allowance program relative to the work incentive 
effects of a more comprehensive negative income tax. 
I hope that I read Lampman incorrectly when he ap- 
parently cites Alvin Schorr approvingly on this point. 
It simply is not true that a children’s allowance 
scheme somehow avoids the static disincentive impact 
of a negative income tax because it is not tied directly 
to income. Any benefits payable under a children’s 
allowance program have exactly the same income ef- 
fect in discouraging work effort as do negative income 
tax benefits. Further, a nontaxable children’s allow- 
ance benefit avoids negative income tax reduction of 
the benefits of poor families only at the cost of 
an enormous increase in marginal tax rates of fam- 
ilies above the break-even point. The work-disincen- 
tive consequences of such a scheme could turn out to 
be most significant. As the rest of Lampman’s discus- 
sion brings out very well, no income maintenance 
scheme can avoid the inherent trade-offs between ade- 
quate benefit levels with wide coverage of the poor, 
reasonably low marginal tax rates on the other in- 
come of the poor, and an acceptable net cost to be 
borne by taxpayers above the break-even point. 

In conclusion, let me stress a point that Lampman 
touches on only briefly. A tremendous amount of re- 
distribution takes place in this country within the 
family. In contrast, redistribution outside the family 
is manifestly inadequate. The generosity in our soci- 
ety within the immediate family coexists with incredi- 
ble meanness outside the family unit. (Why this 
should be so is ultimately a question beyond what is 
now acceptable as economic “science,” but it is inter- 
esting nonetheless to speculate whether this situation 
is necessary or inherent in a society based on private 
property and the efficient functioning of private 
markets.) But standing between the two poles of the 
nuclear family and all the “others” in society is the 
phenomenon of the “doubled-up” family. Some re- 
search indicates that most doubling-up is involuntary; 
that is, the sharing of a dwelling unit is a “bad” that 
individuals trade off against the economies of scale 
that can be achieved by such living arrangements. 
Most nonnuclear family combinations apparently will 
undouble if the income of each unit rises above very 
low levels. As Lampman indicates, the proper mea- 
surement of the family unit is basic to the study of 
income distribution; it is also basic to the design of 
income redistribution programs. Much work remains 
to be done in clarifying the significance of the nonnu- 
clear family in this context. 

T. PauL Scuutrz: Because of the fundamental so- 


cial and economic importance of the personal distrib- 
ution of income, I find it worrisome that economics 
has contributed so meagerly to our understanding of 
the causes and consequences of this outcome of our 
economic system. In reviewing two papers at this ses- 
sion I think some of the limitations of economic anal- 
ysis in this field are fluminated and at the same time 
some promising directions for research and data col- 
lection are indicated. 

To begin with Professor Thurow’s paper, we have a 
regression analysis of the association between two pa- 
rameters that summarize the size distribution of in- 
comes and various aggregate indices of income, em- 
ployment, inflation, etc. There is a long tradition for 
interpreting income distributions in terms of summary 
statistics that may be associated with inequality or 
poverty. Despite years of study by econometricians, 
statisticians, and other social scientists, no consensus 
has emerged on measurement in this field. The reason 
for this inconclusive discourse is, I think, quite clear: 
there is no value-free or theoretically appropriate 
conception of income inequality or poverty to mea- 
sure. The two parameters beta distribution proposed 
by Thurow has two obvious shortcomings for this 
purpose: (1) neither parameter is uniquely related to 
inequality; and (2) the upper tail of the income dis- 


-tribution must be arbitrarily lopped off (at $15,000) 


because the distribution has a fixed upper limit. Given 
these problems, Professor Thurow should marshal his 
evidence, in my judgment, to show that the beta distri- 
bution at least fits these truncated income data better 
than any of the many other functions already proposed 
in the literature by Pareto, Gini, Bortkiewicz, Gibrat, 
Simon, and Mandelbrot. Additional questions are also 
left unanswered in Thurow’s presentation of his inter- 
esting findings. I am not certain, for example, 
whether the R”s presented in Tables 1 and 2 are de- 
rived from fitting the cumulated (Lorenz) or fre- 
quency distributions of income. What sort of nonlin- 
ear procedure is used to estimate the parameters of 
the beta distribution; is the search procedure sequen- 
tial or simultaneous in the parameters? When changes 
in income “dispersion” and “concentration” are re- 
ported, I am curious how Thurow defines these terms, 
for they can apply to many statistics. 

A second traditional issue in “economic” analyses of 
income distribution is the nature of the income recipi- 
ent unit. Thurow does not address this issue, but 
deals with families and unrelated individuals together, 
distinguished only by color. Not only has the compo- 
sition of income units, thus grouped, secularly and 
cyclically changed with implications for welfare (i.e, 
the doubling and undoubling of household units), but 
composition also differs substantially between white 
and nonwhite income units. A theory of family for- 
mation and labor force participation would appear to 
be an essential tool if we are to infer anything precise 
about changes in welfare from changes in income, dis- 
tributed among a changing composition of income units. 

Despite these reservations, the regression analysis 
finds associations of a plausible sort. The strength of 
the relationships undoubtedly turns on the choice of 
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distributional parameters, for the parameters reflect 
the secular growth of income levels during the period, 
which is extenuated by the neglect of incomes over 
$15,000 (which constitute at least 10 percent of total 
personal income by the end of the period). Thus, it is 
hardly surprising that where “pure” or relative mea- 
sures of income inequality, skewness or dispersion ex- 
hibit erratic associations with secular trends in pro- 
ductivity and price level, stronger associations are 
found when the predicted parameters of the income 
distribution contain substantial information on both 
the level and dispersion of incomes. 

Further aspects of Thurow’s model deserve com- 
ment. The two parameters of the beta distribution that 
jointly determine the degree of income “dispersion” or 
“concenration” are very highly correlated: in the time 
series the simple correlation between p and ø is .97 for 
whites and .84 for nonwhites. It is therefore plausible 
to expect that the disturbances in one equation will not 
be independent of those in the other. Evidence of such 
correlation between the disturbances suggests that the 
two equations are part of a simultaneous system and 
at least more efficient methods of estimation than ordi- 
nary least squares could be used.* Moreover, given 
prior knowledge of the relative stability of pure mea- 
sures of income inequality during the postwar period, 
an argument could be advanced for estimating the two 
parameters of the beta distribution as part of a recur- 
sive model.* Indeed, the computer procedure used for 
estimating the parameters of the beta distribution may 
itself be recursive or sequential in its optimizing al- 
gorithm. 

There is finally the problem of collinearity between 
explanatory variables or the nearness to singularity of 
their correlation matrix. In the presence of severe 
collinearity, as is probably the case in Thurow’s time 
series, parameter estimates of the model are likely to 
be sensitive to which variables are excluded from the 
regression. Thurow’s practice of dispensing with all 
explanatory variables for which the ¢ statistic is less 
than one is open to challenge, given the interpretation 
he proceeds to make of the relative magnitudes of his 
parameter estimates. First, it implies one has no a 
priori specification of the model in mind, calling into 
question the meaning of classical hypothesis testing. 
Second, unless one demonstrates that the relative 
magnitudes of the final parameter estimates are insen- 
sitive to the inclusion of “less significant” explanatory 


1 Undoubtedly greater efficiency could be gained by 
the estimation procedure proposed by A. Zellner, “An 
Efficient Method of Estimating Seemingly Unrelated 
Regressions and Test for Aggregation Bias," J. Amer. 
Statis. Asso., 1962, pp. 348-68, 

*If a recursive or jointly determined simultaneous 
model were assumed, in which say o were estimated 
as a function of a given or endogenously determined 
value of p, different parameter estimates for the re- 
maining explanatory variables than Thurow’s would 
be anticipated. 

*See, for example, Yoel Haitovsky, ‘“Multicolline- 
arity in Regression Analysis: Comment,” Rev. of 
Econ. and Statis., 1969, pp. 486-89. 


variables (those excluded in the reported results), the 
parameter estimates hinge precariously on the final 
model specification. It is asking rather much of data 
to require them to tell us of the causal structure by 
which they were generated. 

In summary, Thurow’s regression findings are sta- 
tistically significant by conventional standards. But 
are these standards appropriate when no explicit ana- 
lytical framework is set forth, and no clear hy- 
potheses dictate the specification of the model, the 
choice of the data, or the appropriateness of the esti- 
mation procedure? I judge not. 

Professor Budd has sought to refine and improve 
the descriptive data base on which we rely for evi- 
dence of postwar change in the size distribution of 
personal income. He is keenly aware of the deficien- 
cies of these data, the differences among data sources, 
and their changes over time. The apparent stability of 
aggregate income inequality, measured by such a pure 
summary statistic as the Lorenz coefficient, has led 
Budd to design a computor routine to smooth and 
refine these various data sources to discover what per- 
ceptible underlying shifts in income shares and rela- 
tive mean income levels have occurred since the sec- 
ond World War. His new evidence from these rela- 
tively independent data sources (e.g, CPS, IRS, 
CES) confirm that beneath the overall stability of 
income inequality, the lower 40 percent of the income 
units and the upper tail (top 4 to 5 percent) have lost 
ground on the relative income scale, whereas the top 
50 to 95 percent of the income units have improved 
their relative income status. This confirms the less 
refined evidence he initially presents from published 
OBE estimates. 

What can we conclude from Budd’s new evidence 
of small but systematic changes in the size distrib- 
ution of personal income? I am doubtful whether one 
will be able to draw strong conclusions about the dis- 
tribution of economic resources among persons until 
one has a theory of how the composition of income 
units changes under cyclical economic and demo- 
graphic pressures. Though Budd’s findings are still 
fresh from the computer, and as he indicates, as yet 
incompletely digested, I would urge him to pursue 
them beyond the descriptive plane and search for 
testable economic hypotheses concerning the determi- 
nants of changes in relative shares of high-, middle-, 
and low-income units. 

This brings me back to my initial inquiry: why has 
economics shed so little light on so important a ques- 
tion as the causes and consequences of the personal 
distribution of income, inequality or poverty? The 
lack of a macrotheory is central. At the micro level 
one has a relatively firm set of notions concerning the 
determination of personal income. From much 
simplified assumptions concerning the interaction of a 
few attributes and income and their correlations, 
some deductions have been offered about income vari- 
ances and skewness.‘ But the growing wealth of mi- 


*Gary S. Becker and Barry R. Chiswick, ‘Educa- 
tion and the Distribution of Earnings,” A.E.R., May, 
1966, pp. 358-69. 
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crodata has not been fully exploited to construct the 
analytical bridge for aggregate analyses of income dis- 
tribution based on the empirically tested assumptions 
embodied in microeconomic models of personal in- 
come determination.’ I hope the distribution of eco- 
nomic professional talents allocated to this task shall 
increase in the future. 


STEPHAN Muicuetson: ‘Political economy begins 
with the fact of private property without in any way 
accounting for that fact. Instead, it takes the material 
processes of private property as they actually occur, 
presents these processes in general, abstract formulas, 
and then offers these formulas as laws.” This is surely 
not the first time Karl Marx has been quoted at a 
meeting of the A.E.A., but it must be one of the most 
appropriate. Lester Thurow’s paper offers abstract 
formulas which in no way account for the mechanism 
by which the phenomenon under study, income dis- 
tribution, occurs. This basic criticism, in my view, 
would vitiate any otherwise valid findings. Since the 
methods employed are insufficient even for the limited 
purposes of this paper, I will start with a short, technical 
critique. The basic problem will not be, however, that 
this study is weak econometrically, but that it is weak 
conceptually. Nor, harsh as my remarks may appear, 
are they really directed at Thurow, or his efforts. They 
are directed at the economics profession which encour- 
ages and praises such misdirection of effort and, in this 
case, of obvious ability. 

Time Series Analysis. From his equation (3), Thurow 
will try to determine the effect of government purchase 
of goods and services (the exponent of GP/H), while 
holding GNP/E constant. If he has a model of the 
economy in mind, it apparently includes a multiplier 
of 0. Full employment—with only a monetary increase 
inGP/H-—is not assumed, because J, the inflation index, 
is also held constant. Later reference to the Phillips 
curve cannot change the system implied by the regres- 
sion estimation. Similarly, when GNP/E* is concep- 
tually incremented, PI/GNP is held constant, which 
means PJ must increase in proportion to GNP, a re- 
strictive condition in an income distribution study, and 
not true over the business cycle as Thurow himself 
notes. In short, the use of a single regression on these 
variables cannot answer the questions asked. The in- 
come distribution effect of an increase in government 
purchases should take account of the change in PI/ 
GNP induced, as well as the change in prices and/or 


5 One promising method of extracting information 
from large files of individual data about the incidence, 
persistence, and control of poverty is to treat the phe- 
nomenon as probabilistic and use the theory of Markov 
processes to describe movements of the population into 
and out of poverty. This methodology has been pro- 
posed and applied to social security longitudinal data 
by J. J. McCall in two studies: An Analysis of Pov- 
erty: A Suggested Methodology, RM-5739-OEO 
(Oct., 1968), and An Analysis of Poverty: Some Pre- 
liminary Findings, RM-6133-OEO (Dec,, 1969, RAND 
Corp., Santa Monica, Calif.). 

1 Thurow interprets GNP/E as a "growth" vari- 
able, when clearly thia measures the level, and 
a(GNP/E)/dt/GNP/E, the proportionate time rate 
of change of GNP, would measure growth. 


real income. If PI/GNP is a function of GN P/E, or J is 
a function of E/LF, etc., they should be estimated that 
way. Total differentiation is called for, which is to say 
some model of the economic system, including its inter- 
actions, and an appropriate estimator of that system. 

Given that the estimates were not derived from an 
underlying model, interpreting them is a problem. 
Consider the following example: The equation for the 
white p parameter from Thurow’s Table 1, written in the 
form of his equation (3), looks like this: 


p = 3.97 (= = we. ( PI 1 


GNP 
4 2.63 TP 48 
Ga) (T) 
Assigning the exponent to both the numerator and 


denominator of each expression, and combining similar 
terms by adding the exponents, gives the following: 


(GN P)*-8(LF)*-82(TP) 49 
-391| Gagan] 


From the standard errors in Table 3, it is obvious that 
the exponents of GNP (3.63) and E (3.72) are not sig- 
nificantly different; nor are the exponents of LF (—2.52) 
and PI (—2.43), Equation (1) (above) is therefore 
equivalent (using midpoints of these insignificant differ- 


ences) to 
=) o(a) G 


This equation has one less term than Thurow’s, to some 
extent reducing both redundancy in the variables and 
the resultant difficulty of interpretation. Of course I am 
not claiming that the exponents in my equation (3) 
would have resulted from direct least squares estima- 
tion; only that this is an algebraically equivalent form 
of Thurow’s estimates. The interpretation, however, is 
now completely different. His conclusion about the 
effect of “growth” reads: “Since the income dispersing 
effect of p is roughly twice as large as the income con- 
centrating effect of o, the tncome dispersing effects cancel 
each other... . Growth... does not have any major im- 
pact on the dispersion of income.” (Emphasis mine.) 
Multiplying my (GN P/E) exponent by two, and com- 
paring it to the (GN P/E) exponent for a, the italicized 
part should read: “ .. . the income dispersing effect is to 
the concentrating effect as 7.34 ts to 2.94, or essentially 24 
limes as strong. Growth tends to produce tnequality in 
witite incomes,” 

Cross-section Analysis. The cross-section equation, 
curiously unrelated to the time series equation, con- 
tains analogous errors. Starting with interpretation: 
Thurow’s Table 2 does not provide substantiation for 
his statement that “being on a farm or in a family with 
no one in the labor force is not the relative handicap 
[for blacks that] it is for whites.” The same state-wide 
data? were used as observations for blacks and whites. 





(1) 


(2) 


(3) p=3. 97 


? I am not commenting in this note about the data 
employed in elther the time series or the cross-section 
regressions. However, welghting states by their popula- 
tion, N, whatever the data source, is not necessarily 
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Therefore one might say that being in a state with rela- 
tively more families with no one in the labor force, or 
relatively more families on farms, does not affect the 
income distribution of blacks within that state. Thurow’s 
statement is about families; mine, about states. Both 
statements may be true, but the equation relates only 
to the latter. This being the only kind of statement 
which can result from these state-wide observations, it 
is not clear to me what the point of the regression is. 
Since the kind of work offered to blacks is low paying 
and less than full time, it is something of a surprise to 
find Thurow advocating high-wage industries and full- 
year jobs. In fact, wages and full-time employment are 
correlated. Their joint effect cannot be estimated with- 
out an interaction term.’ Even if it were technically 
correct, this kind of conclusion is similar to that from 
correlating percent of blacks living in an area with 
those working in that area, finding that blacks tend to 
live near where they work, and concluding that if 
blacks were residentially relocated, they would earn 
more.! The important question in both cases would 
seem to be whether the blacks would in fact be hired. 
On Studying Income Distribution. Thurow justifies his 
equations because they work, but feels free to interpret 
them as if they constituted a fully specified economic 
model. What is missing throughout this study—and in 
virtually all simplistic econometric studies of this 
issue—is an attempt to ask what is happening, what the 
income generating process is.’ Employment and income 
are the results of a whole social system, not likely to be 
described by a single equation, and not likely to be esti- 
mated by ordinary least squares. This system might be 
go structured as to tend to produce a kind of income dis- 
tribution which is characterized by inequality. Further- 


correct. Firms are not usually weighted in production 
function estimation, though to correctly portray the 
average effects of inputs they should be weighted by 
output. If each state is thought to produce a p or ag, 
it might be considered an independent (equal-weighted) 
observation. If, on the other hand, one wanted to cor- 
rect for error in the sampling, which is presumably pro- 
portional in each state to that state's population, then 
weighting by VN would be appropriate. 


3 Where Y is earnings, W is wages, and H is hours, 
AY = WAH + HAW + AWAH. 


The neglect of such interaction can lead to serious error. 
In commenting on Thurow’s absurd finding that black’ 
lack of education produced over 40 percent of the black- 
white income gap, I pointed out that interaction be- 
tween race and education was at fault. See Lester C. 
Thurow, ‘‘The Causes of Poverty," Q.J.E., Feb., 1967, 
pp. 39-57, and Stephan Michelson, “Income of Racial 
Minorities,” Chap. 4 (Ph.D. dissertation, Stanford 
Univ., 1968). 

4 It does seem ridiculous, doesn’t it? See John F. 
Kain, “Housing Segregation, Negro Employment, and 
Metropolitan Decentralization,” Q.J.E., May, 1968, 
pp. 175-97. 

5 For an exception to this rule, see David P. Taylor, 
“Discrimination and Occupational Wage Differences in 
the Market for Unskilled Labor,” Ind. and Labor Rela. 
Rev., Apr., 1968, pp. 375-90. 


more, and more importantly, the system might regulate 
the placement of people along the income distribution, 

I do not mean that one’s future place on the income 
distribution or the shape of that distribution is fixed at 
birth. But there are certain well-known rules to making 
income in this country: be white, have “middle-class” 
values (punctuality, diligence, courtesy, etc.), know 
whom to flatter, whom to scorn.‘ In general these quali- 
ties are correlated with type of family at birth. But this 
relationship is not inexorable. Though anyone who can 
play by the rules can win (Richard Nixon, for example), 
it is important to see that these rules are not neutral: 
they favor certain classes. The most important of these 
is the propertied class. The most ignored is the property- 
less nonwhite (though the most actively persecuted is 
the American Indian).? Certainly Lester Thurow does 
not think that business will give high wages and full 
employment to blacks because he says that is how 
blacks can raise their incomes. What was the point of 
expending his valuable intellectual resources on such an 
unproductive task? 

My major objection to this type of study, then, is 
that it cannot, by design, ask serious questions. Such 
questions would have to probe the nature of the system 
which produced the results which are obvious in the 
data. Even the correlation between p and o over time 
for whites, but their lack of correlation for blacks is not 
explained. I get absolutely no feel for the social and 
economic decision making, and the institutions which 
direct that decision making, the results of which are the 
beta distribution parameters. Nor are the institutions 
which allocate high and low rank, whatever the distri- 
bution, considered. Economists’ “policy pronounce- 
ments” tend to be as hollow as their analyses: from 
income regressions on industrial structure and weeks 
worked, what could one say except “improve the indus- 
trial structure,” “work more weeks”? The analysis 
limits the conclusions to the trivial.’ . 


¢ There is evidence on the extent to which these rules 
are institutionalized. Bernard Mackler (‘‘Grouping in 
the Ghetto,” Educa. and Urban Soc., Nov., 1969, pp. 
80—96) reports about a Harlem school “that the price 
for success is behaving in a ‘school’ (or socially) accept- 
able way. The school staff rewards pupils who are pas- 
sive, who listen, who are polite, and who adhere to the 
rules." For a compilation of evidence on the character- 
istics of workers which are rewarded by the economy, 
see Herbert Gintis, “Alienation and Power: Towards a 
Radical Welfare Economics” (Ph.D. dissertation, Har- 
vard Univ., 1969). 

7 Recent econometric work by Michael Reich at Har- 
vard suggests that the distribution of income among 
whites is related to the extent of racial discrimination 
against blacks. Where, in Thurow's equations, does the 
political-economic issue of discrimination enter? 

t Since a government policy to actually equalize 
black and white incomes would not be acceptable in this 
system, I stressed analysis which might lead to black 
policy in, "On Income Differentials by Race: An Anal- 
ysis and a Suggestion" (Conference Papers of the Union 
for Radical Political Economics, Dec., 1968). The 
socially concerned economist might consider this 
course: address questions to the policies and actions of 
those people in whose interest they would work. 
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Thus, to repeat, my criticism is not to be interpreted 
as focused on this paper alone. In a flu epidemic, one 
sneeze more or less is not too important. Nor do I 
imagine that one vial of antibiotic, even placed at the 
center of the epidemic, will seriously affect the spread 
of the germs. But perhaps we can start talking about 


the kinds of questions we ask in economics, about the 
extent to which we have failed to investigate the im- 
pact of the basic social, political, and economic system 
in studying phenomena such as income distribution. 
Then Marx will have had his day, and we will all be 
healthier for it. 


DYNAMICS OF INCOME DISTRIBUTION: 
POVERTY AND PROGRESS 


VARIABILITY OF ECONOMIC WELL-BEING AND ITS DETERMINANTS* 
By James D. Smit, Pennsylvania State University 


James N. Morsan, University of Michigan 


Introduction 


What changes occur in family economic well- 
being over time and what are some of the deter- 
minants of these changes? To shed light on these 
questions, an ongoing panel study of some 4,500 
families will shortly begin its third wave of inter- 
views. Data gathered from the first two waves 
provide the variables analyzed in this paper. 

Section I presents evidence that for a large 
proportion of families there is a substantial 
change in money income from one year to the 
next. The same holds true for a measure of well- 
being which is expressed as a ratio of family 
money income to family needs. When this ratio is 
equal to one, it approximates the Orshansky po- 
verty line.? The second section analyzes the im- 
portance of some of the components of change in 
money income and well-being. Finally, in the 
third section we look at the more fundamental 
attitudinal and behavioral characteristics which 
determine change in well-being. 


I. Changes in Income and Well-Being 


As we measured it, money income includes 
wages and salaries, mixed wage-capital income, 
asset income, and regular money transfers. It 
does not include capital gains, realized or unreal- 
ized. 

Table 1 presents a matrix showing the percen- 


* The valuable assistance of Jonathan Dickinson is 
gratefully acknowledged. He offered valuable criticism 
and did yeoman labor in the computer running of the 
data. 

1A general description of the design of this study 
was presented a year ago at these meetings. See James 
N. Morgan and James D, Smith, “Alternative Mea- 
sures of Well-Offness and Their Correlates,” 4.E.R., 
May, 1969. Also see A Longitudinal Study of Family 
Economics, Inst. for Soc. Res., Univ. of Michigan 
(free on request from the authors). For a more de- 
tailed treatment of the study see James N. Morgan 
and James D. Smith, 4 Panel Sindy of Income Dy- 
namics (Inst. for Soc. Res., Univ. of Michigan, 1969). 

? See Mollie Orshansky, “The Shape of Poverty, in 
1966,” “The Poor in City and Suburb,” and “Who's 
Who Among the Poor, A Demographic View of Po- 
verty,” appearing, respectively, in the Soc. Sec. Bul. 
of Mar., 1968, Dec., 1966, and July, 1965. 


tage distribution of families by 1967 and 1968 
money income decile for all families who were in- 
terviewed in both 1968 and 1969. Reading down 
the diagonal it is apparent that there is a consid- 
erable amount of churning about within the in- 
come distribution. Looking at the 1967 interdecile 
range, 60 percent to 70 percent of the family units 
in each decile rank were no longer in that rank 
in the distribution of 1968 family income. 

Even at the two extremes of the diagonal, a 
large percentage of family units moved out in the 
one-year interval. About 30 percent of the fami- 
lies in the lowest decile of 1967 income had 
moved to higher deciles in the rank of 1968 in- 
come, and of those moving, over 40 percent 
shifted two or more deciles. The rich, too, lose 
their grip on income rank. About 36 percent of 
these family units dropped out of the most afflu- 
ent 1967 income decile. About one-half of those 
who dropped slid down one decile, but the other 
half of the descenders are strung out across the 
lower deciles of 1968 income. 

Two factors may explain these downward shifts 
of high-income families. They receive proportion- 
ally more income from self-employment than do 
low-income families, so that the vicissitudes of 
business and farm operations may account for 
larger swings in family income. Second, the way 
we treated split-offs in the matrix—-mainly sons 
and daughters who left home and husbands and 
wives who separated between the two interviews 
—may have resulted in some large movements. 
When an adult member left his 1968 family, both 
the original family and the departed member 
were sought for interview. In the processing of 
these interviews, 1967 income of the original fam- 
ily unit was related to the 1968 income of each 
family unit resulting from the split-up. Especially 
in the case of children leaving home, the differ- 
ence in income could be quite large. 

Despite the substantial amount of movement 
out of both the top and bottom 1967 income dec- 
iles, about two-thirds of the units in those dec- 
iles did in fact remain there in the rank of 1968 
income, while only about one-third of the families 
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TABLE 1 
Derce RANK OF FAMILIES py Tota Money Income, 1967 1968 





Decile 
Rank 
1967 Income | | | | 
0 69.2% 17.7% 4.5% 4.3% 
$1,976 
19.2 43.9 ` 20.6 8.4 3.5 
$3,219 
2 6.7 22.5 37.2 15.3 8.4 
$4,649 
3 1.9 5.6 17.8 38.1 21.2 
$5,999 
4 1.5 5.7 9.6 19.6 29.7 
$7 ,206 
5 1.4 2.3 3.6 8.4 19.2 
$8 , 602 
6 ce 1.3 2.7 3.2 7.8 
$10,175 
7 F: 7 3 -1 4.2 
$11,999 
8 7 1.0 2.3 2.0 2.4 
$15,389 - 
9 6 1.2 1.9 Lee Deo 


Decile Rank 1968 Income 
$2,199 $3,619 $5,069 $6,499 $7,874 $9,399 $10,999 $13,099 $16,859 
0 Í rg 3 4 5 6 7 8 9 


2.7% 


| | | | 
4% 6% 4% 
1.6 1.4 4 1% AN 
5 = 26. Di a 5 
74 48 1i 6 15 
19.3 7.6 39 2.5 6 
34.6 224 51i 18 1.6 
19.1 34.9 203 77 2.3 
4.9 169 40.9 22.6 8.1 
3.6 86 19.9 43.3 16.2 
5.1 1.4 4.6 17.5 63.5 





Nore: Only families from whom we were able to obtain an interview in the spring of 1968 and 1969 were used in 
this matrix. The decile rank for 1967, however, was computed using all families who gave an interview in 1968, even 


if they did not give a 1969 interview. 


in the interdecile range of 1967 incomes stayed 
put. Part of the greater stability of the extreme 
deciles is attributable to their open-endedness. 
But in addition, a disproportionate number of 
families at the very bottom of the income distri- 
bution are headed by a female with children or an 
aged or disabled person—all people for whom in- 
come-increasing opportunities are limited, On the 
other hand, high levels of education and the sta- 
bility of interest and dividends in the incomes of 
the affluent probably operate to retain high-in- 
come families in the top decile. 

The same pattern of change but in a more ex- 
aggerated form exists when we move to the more 
complex, Orshansky-type measure of well-being. 
. This measure is similar to that used by the Social 
Security Administration and the Office of Eco- 
nomic Opportunity and takes account of both 
family income and family needs. We calculated 
the minimal food cost for each family member 
according to his age and sex and summed them to 
arrive at a total family food cost. The total fam- 
ily food cost was then adjusted for economies of 
scale and the result multiplied, in turn, by a fac- 
tor based on family size, to arrive at a total need 


standard, The need standard was then divided 
| 


into the family’s reported income to arrive at the 
Orshansky score.’ 

Since our Orshansky measure of well-being is a 
ratio, a family’s Orshansky score may change be- 
cause of a shift in either money income or family 
need, Changes in need come about from altera- 
tions in family size, aging of family members, and 
shifts in the head’s occupation from farm to non- 
farm categories, * 

The matrix of families by Orshansky score in 
Table 2 was constructed in the same manner as 
the matrix by income described above. The 1967 
Orshansky score is based on 1967 family income 
and the 1968 score on 1968 income. 

Although the pattern of movement of families 
across deciles is similar to that shown for money 
income, it is apparent that families change their 
relative position in the distribution of Orshansky 


? See appendix for the food cost scale and adjust- 
ment factors used. Space allocation in this issue of the 
A.E.R. did not permit publication of the appendix. It 
is available from the authors. 

‘Families whose head is employed on a farm had 
their needs standard reduced by 20 percent on the 
grounds that the money cost of living for farmers is 
lower than for nonfarmers. 
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TABLE 2 
Decre Rane or Fammures By OrsHANSKY Ratro 1967& 1968 





Decile Rank 1968 Orshansky Score 
1.56 141.94 2.32 2.71 3.23 







3.88 











19.5% 8.3% 4.4% 2.2% 1.9% 1.0% 





61.9% 
















74 

1 23.4 40.8 18.2 8.6 3.6 3.2 7 9 6 
1.09 

2 7.1 22.0 32.1 18.5 8.2 5.5 2.8 1.3 1.4 
1.45 

3 2.0 7.8 20.1 30.6 21.7 7.4 6.4 2.9 1.0 
1.78 

4 1.6 4.0 9.2 18.6 29.6 21.1 10.0 3.1 1.5 
2.13 

5 1.0 1.7 4.7 8.7 19.9 31.6 20.4 8.8 2.4 
2.54 | | 

6 7 1.5 2.8 5.2 6.6 16.1 32.7 24.1 8.1 
3.04 

f 1.3 1.5 1.5 1.9 4.0 8.5 19.7 33.6 22.1 
3.66 | 

8 3 1.6 1.1 3.1 2.8 4.9 18.0 47.1 
4.60 

9 1.4 1.2 ‘1.8 1.0 2.4 1.4 7.0 16.8 





Note: Only family units from whom we were able to obtain an interview in both the spring of 1968 and the 
spring of 1969 were used in this matrix. The decile rank for 1967, however, was computed using all families who gave 
an interview in 1968, even if they did not give a 1969 interview. 


score more frequently than they do their relative components and the change in total family in- 


income position. come are shown in Table 3. 
As would be expected, changes in the head’s in- 
I}. Components of Change come are correlated more closely to changes in 


Taking total family income as the sum of the total family income than are the other sources, 
labor income of the head, wife, and other family but even changes in head’s income explain less 


members, plus income from capital and transfers, than 45 percent of the variance in the change in 
it is of interest to know how changes in each of family income. Changes in labor income of the 
these sources affect changes in total family in- wife were also found to be moderately correlated 


come. For this analysis we selected only those with changes in family income, but no correlation 
families for whom we had observations in both appeared between changes in wife’s labor income 
interviews and who had the same head in both and head’s labor income. A negative correlation 
years. was expected in the latter case on the grounds 

The intercorrelations among the changes in that working wives play a defensive role, moving 


TABLE 3 
CORRELATION COEFFICIENTS AMONG INCOME SOURCES 








1. A Total family income................. 

2. A Head’s labor income................. .67 

3. A Wifes labor income................. .38 OL 

4, A Other family member labor income....} .38 .00 | —.O1 
5. A Family capital income............... .27 | ~.14 | —.02 
6. A Family transfer income.............. 14 | —.22 | —.02 
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into the labor force when the husband’s income 
shifts downward and moving out when husbands 
receive large increases in income. It appears from 
the coefficients, however, that such behavior does 
not occur in a one-year period, 

With respect to the Orshansky score, 0 = Y/N, 
we are interested in how changes in the family 
needs standard and income affect the ratio. Table 
4 shows the intercorrelations among the ratio and 
its components. As one would expect, AO is strong- 
ly correlated, r = .86, with AY, but surprisingly 
weakly correlated with AN, r= —.07. The latter 
can be attributed in part to the weak positive cor- 
relation of AN and AY, r = .15. One possible ex- 
planation is that family size increases most during 
the same years when the income of the family head 
is moving up most rapidly. It also may be the case 
that the spur of greater family responsibilities 
pushes family heads to seek more income. 


IL. Determinants of Change 

Short-run variations in individual family in- 
come occur because of abrupt structural change 
in the family itself, slower acting motivational 
forces, abilities of family members, and external 
economic shocks.” Prime examples of family 
structural change are shifts from full-time em- 
ployment to retirement of family members, or re- 
turn of a wife to the labor force after raising 
children. Motivational factors are characterized 
by levels of aspiration, time horizon, and risk 
avoidance. Years of education may serve as a 
proxy for ability or level of human capital. Exter- 
nal economic shocks include strikes or layoffs, 
change in local labor demand, and accidents or 
illnesses of bread winners. 

One of our concerns in this study is the impor- 
tance of motivational factors. To assess their im- 
pact we selected a sample of families in which we 
believed structural changes and external shocks 
had not been strong enough to mask changes in 
income resulting from attitudinal forces. Thus 
only families in which the same head was inter- 
viewed in both years were used. This eliminated 


SA fifth factor which gives the illusion of varia- 
tion in income for individual families is measurement 
error. We have only two observations on each family 
and the combined measurement error may represent a 
sizable portion of the observed change in income for 
a single family. Even if, in fact, there were no change 
in income for any family but there was a normal dis- 
tribution of measurement error around each observa- 
tion, it might appear that a great deal of change was 
taking place. This would occur because only.a small 
portion of the paired observations would fall either on 
the true level of inome or on deviations from the true 
levels which were completely compensating. 


TABLE 4 


INTERCORRELATIONS AMONG SELECTED VARIABLES 
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most units in which death or change in marital 
status caused a change in structure and also tied 
the attitudinal measures to the family head. Sec- 
ond, families which received more than 10 per- 
cent of their income from transfers or were 
headed by a person over age 75 were excluded, 
thereby eliminating ADC families and retirees, 
whose incomes are constrained. Finally, families 
in which the head worked fewer than forty weeks 
in either 1967 or 1968 were eliminated, to avoid 
those large changes in income which occur because 
of major changes in employment status.® . 

The remaining sample of 1,274 family units 
had a mean change in income of $984, with a 
standard deviation of $2,264. Taking this change 
in income as the dependent variable, we utilized a 
computer algorithm known as AID (Automatic 
Interaction Detection Program)’ to identify 
those predictor variables which exerted the great- 
est influence on income change. Although our fo- 
cus was the impact of certain aititudinal variables 
on income change, included in the list of indepen- 
dent variables were certain demographic and situ- 
ation variables which might impose important fa- 
cilitating or restricting conditions. . 

The independent variables employed are listed 
in Figure 1. The attitudinal measures are indices 
built up from reported behavior that took place 
over the year, family conditions at the time of 
the interview, and responses to direct attitudinal 
questions. 

Figure 1 is a schematic diagram of the AID 
algorithm as it ran on our sample of “main 
stream” American family units. The first division 
comes on family size, separating one- and two- 
person families into one group with a mean 
change in income of $493 and larger families into 
a second group with a mean change of $1,193. 
The influence of family size on change in family 
income appears to be a structural factor; that is, 
large families are more likely to have additional 


* Also excluded were cases in which more than 10 
percent of the family’s income in either year had to be 
imputed during the editing of questionnaires and any 
additional cases in which the change in income ex- 
ceeded three standard deviations. 

' See John A. Sonquist and James N. Morgan, The 
Detection of Interaction Effects (Inst. for Soc. Res., 
Univ. of Michigan, 1964). The algorithm begins by 
computing for the full sample the mean and sum of 
squares of the dependent variable (change in family 
income in this case). It then selects from among a set 
of independent variables the one which can split the 
sample into two groups with the smallest combined 
sum of squares. Each of the resulting groups is then 
. treated as an initial sample and the process continues 
through series of binary splits. In our analysis we con- 
fined ourselves to splits which reduced the total vari- 
ance: by .35 percent and did not result in groups of 
fewer than twenty cases. 


members entering the labor market in any period 
of time than smaller families. Thus the mean 
change in income of only $984 for the sample as 
a whole could be exceeded severalfold by the in- 
crement to family income produced by a son or 
daughter who was a student in the first year but 
employed in all or part of the second. 

For small families (left side of figure), age and 
education are the only variables which signif- 
icantly increase our ability to predict change in 
income. For small families with heads 55-74 years 
old, no further division on any of our indepen- 
dent variables could increase the explained varia- 
tion by .35 percent of the original sum of squares. 
In the case of small families with heads under 55, 
a substantial difference in mean income change 
occurs between those who had a college degree 
and those who did not, $1,982 compared to $550. 

Families of three or more persons (right side 
of figure) with heads who scored high on our in- 
dex of risk avoidance had a much higher average 
change in income than did those with heads who 
scored low, $1,370 as opposed to $881. And among 
risk avoiders, families of- five or more persons 
had a larger mean increase in income than did 
three- and four-person families. Finally, high aspi- 
rations and a college education interacted to yield 
the largest mean increase in income, $2,312, 
among large families headed by risk avoiders. The 
smaller families headed by risk avoiders fared sub- 
stantially better if the head also had a high score 
on efficacy and planning, $1,300 compared to 
$444, And those with a high-efficacy score split on 
age, heads over 35 having a larger average in- 
crease in income at $1,554 than those under 35 at 
$977. 

On the other hand, families of three or more 
persons with heads who were risk takers also did 
well if they were headed by a person who scored 
very high on our scale of efficacy and planning. 
They had a mean increase of $1,618, which com- 
pares very favorably to the increases of other ter- 
minal groups. The risk takers with a low sense of 
eficacy enjoyed larger average increases in in- 
come, $1,027, if they were headed by a high 
school graduate than if they were not, $451. 

In summarizing these results it is interesting to 
observe that education, where it is significant, 
places last after the middle-class virtues of aspi- 
ration, efficacy and planning ahead, and risk 
avoidance in enlarging the predicted value of 
change in family income over the year. It should 
also be noted that sex, race, disabilities, back- 
ground problems, trust-hostility score and current 
handicaps could not contribute significantly to a 
reduction of variance. . 

Despite the consistency with which the attitu- 
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All family units 
N= 1,274 


$493 
Fam. sizeS2 
N=s0 
—$107 $750 
Age =55-75 Age <55 
= 103 = 237 
$550 $1,982 
No college College $777 
degres Lower efficacy 
N=210 N=27 ce 
N =39%6 








Fam dze> 3 
$881 $1,370 
Risk takers Risk avoiders 
N= 450 N=484 
$1,192 $1,635 
$1,618 je 
High efficacy Family size Family sie 
Ne34 
N= 265 N=219 
S444 $1,300 
Lower Higher 
efficacy efficacy 
score score 
N m36 N = 229 
$1,572 $2,312 
$977 . $1,554 No Coll College 
<35 Age> 35 degree degree 
= 103 N= 126 N=143 N= 44 


FIGURE 1 


CHANGE IN MONEY INCOME FOR FAMILIES WITH WORKING HEAps* 
(Top figure in each box is mean change for group) 


* The sample of families used was restricted to those with the same head interviewed in both years, who 
received no more than 10 percent of their income from transfers, and in which the head worked full or part 
time 40 or more weeks in each year. Families were also excluded if more than 10 percent of their income was 
assigned, or if their reported change in income exceeded three standard deviations of the change for all families 
in the full sample of 4,460 units. The 11 terminal groups explain about 11.5 percent of the sum of squares in 
the total sample, allowing for two splinter groups which split with extreme values and N’s of 3 and 7, which 
are not shown. Variables used in the analysis are listed below. Only those shown in the diagram above were able 
to reduce significantly the unexplained sum of squares in the original group. 


Age of head Family size 
Sex of head Race 
Education of head Disability of head 


dinal variables related to income change, only 
about 11.5 percent of the total variance in income 
change was explained by the analysis. This sug- 
gests that external shocks and structural changes 
not accounted for by the family size variable may 
play an important role in determining short-run 
changes in family income. Nevertheless, because 
shocks tend to be random and structural changes 
may even out over time, observations over sev- 
eral years may show that attitudinal variables 
are of even greater importance than ‘indicated by 
our present results. 

Families at the bottom of the income distri- 
bution are of special interest because of our soci- 
ety’s expressed commitment to ameliorate the 
hardships of the poor. We extracted from our 
‘sample all those families with the same head in 
both years, who were in the lower three deciles of 
the 1967 income distribution, and tried to explain 


Unemployment rate in 


Current handicaps 
Expressed aspirations 


Efficacy and planning 
Trust-hostility 

Risk avoidance 
Time horizon 


county 


changes in their income between 1967 and 1968 
with the following set of variables:® family size, 
sex of head, race, employment status in 1968, age 
of head, background problems, current handicaps, 
aspirations, time horizons, county unemployment 
rate, efficacy and planning, trust-hostility, risk 
avoidance, change in family work (hours and num- 
ber employed). The results of the AID algorithm 
to reduce the sum of squares around the mean 
change of $935 for all families in the bottom three 
deciles are shown in Figure 2. 

Of major importance to the size of the change 
in poor family income was the simple structural 
factor of 1968 employment of a wife who was not 


* Families were excluded if the head was over 75, 
they had more than 10 percent of their income as- 
signed in editing the questionnaire, or if the change 
in their income was beyond three standard deviations 
of the mean change for all families. 
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FIGURE 2 


CHANGE IN INCOME oF FAMIOLIES* IN THE Borrom THREE DECILES oF THE 1967 Income DISTRIBUTION 
| (Figure at top of box is mean change for group) 


* Includes only families with same head interviewed in 1968 and 1969, head under 75 years old, and family 
income in the bottom 3 deciles of 1967 income (below $4,649). The nine terminal groups explain 23.3 percent 
of the unexplained sum of squares in the original sample of 1,201 family units. Variables tried are listed below, 
Only those shown in the diagram above significantly reduced the unexplained sum of squares in the initial group. 


Family size Age of head 
Sex of head Background problems 
Race of head Current handicaps 


Employment status, 1968 Aspirations 
working in 1967. For families where this occurred 
the mean increase was $2,913, while the average 
income change was only $817 for those families 
where it did not. If, in addition, the husband 
scored high on our aspiration index, the mean in- 
crease in family income was $4,431. It is, of 
course, quite possible that the wife’s entry into 
the labor force was itself a response to the higher 
aspiration of the husband. 

In the case of families in which a wife did not 
' start to work, the interaction of head’s age over 
55 and low efficacy and planning score pushed the 
mean change in family income down to $318. 
Even if the wife did not start to work in 1968, 
however, families with a male head under 55, who 
had completed high school and was working in 
1968, had a substantial increase in income, 
$2,230. Families headed by a female high school 
graduate, on the other hand, had even higher 
average increase in income, $2,414, if the family 
also increased the amount of work members were 
doing. 

In summary, it is apparent that short-run vari- 


Time horizon 
County unemployment rate Change in family work 
Efficacy and planning 
Trust-hostility 


Risk avoidance 


Change in family size 


ation in poor family income is explained primarily 
by changes in labor force participation and by 
status variables such as age and education. Attitu- 
dinal variables come into play only after the oth- 
ers have done their work. It is probably true, 
however, that a family member’s labor force par- 
ticipation is partially determined by the attitude 
of the head, and over a period of years change in 
poor family income may prove to be more 
strongly associated with attitudes. Further, it is 
interesting to note that background problems, 
current handicaps, and race did not come into 
play as predictors of poor family income changes. 

Turning to changes in well-being measured by 
Orshansky score, we tried to explain them by the 
same AID algorithm and about the same set of 
predictor variables used for changes in money in- 
come. We did add a variable for change in family 
size, since the Orshansky measure is partially de- 
pendent on family needs. The results of the AID 
run and a list of the variables used are shown in 
Figure 3. As a frame of reference, the mean level 
of Orshansky score for all families in 1967 (in- 
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FIGURE 3 
CHANGE IN ORSHANSKY Score OF FAmMGILIES* 1967 TO 1968 
(Figure at top of box is mean change for group) 


* Includes only families in which the head worked more than 1,000 hours in 1967 and 1968 and was inter- 
viewed in both 1968 and 1969. The ten terminal groups explain 6.7 percent of the initial sum of squares. The 
complete list of variables tried is listed below. Only those shown in the diagram significantly reduced the 


unexplained sum of squares in the original group. 


Sex Age 

Race Background problems 
Disability Current handicaps 
Education Aspirations 


come year) was 2.6 and in 1968 (income year) 
about 2.8. . 

Orshansky score increased an average of .28 
points for the whole sample of 2,262 families, 
The first and second splits came on changes in 
the families’ work; that is, changes in the number 
of family workers and/or the number of hours 
they worked. Since the two splits occurred on the 
same variable, we have shown the three resultant 
groups across the top of the diagram. 

Among families who decreased their work (left 
side of figure) age and education of head interact 
to produce five smaller groups which add to our 
ability to predict the change in Orshansky score. 
Families with heads 55 to 75 had an everage 
change of —.38 Orshansky. ‘This negative change 
may be attributable to men moving into partial or 
complete retirement and to the termination of 
work by older wives. Families with younger heads 
who had not completed high school did a bit bet- 
ter, but they too had lower Orshansky scores in 
1968 than the year before, —.03 Orshansky. In 
these cases we suspect that their lower educa- 
tional levels made them more susceptible to job 
loss, and their younger age is probably associated 


County unemployment rate Change in family’s size 
Efficacy 
Trust-hostility 


Change in family’s work 


with family growth and its negative impact on 
Orshansky score. Families headed by a man who 
had completed high school or went further and 
was 45—54 years old had a substantial increase in 
Orshansky score, .58, despite the reduction in 
family work. This group probably represents fam- 
ilies in which the head has reached his peak earn- 
ing years, older children are leaving home, and 
some wives are leaving the labor force in response 
to the high levels of their husband’s income. 

Of families with no change in work output be- 
tween the two years, those headed by college 
graduates clearly did better, moving up nearly 
one-half Orshansky. But for families not headed 
by a college graduate our index of aspiration pre- 
dicted the reverse of what was expected. Those 
with high aspirations had an increase of only .07 
Orshansky, while the less aspiring group increased 
.27 Orshansky. Because this index has a fairly 
strong positive correlation with levels of income 
and need and a positive, although weak, correla- 
tion with changes in both income and Orshansky 
score, its inversion in this case is puzzling. Further 
exploration is clearly warranted, especially since 
the N’s in the groups are large, This group of low 
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TABLE 5 


DISTRIBUTION OF THE Low-Income PopuULATION* BY THE RELATIVE IMPORTANCE OF TRANSFER INCOME 
IN 1967 AND 1968 FoR FAMILIES oF DIFFERENT TYPES 


AH Families in Bottom 3 Dectles 


Less than 50% More than 50% 
transfers 1968 transfers 1968 


Non-A ged Single Heads with Children — 
(13.5% of poor families) 


Less than 50% More than 50% 
transfers 1968 transfers 1968 


37.9% 62.1% 


in 1967 (41.4) 


More than 


50% trans- 
fer income 
in 1967 (58.5) 


Non-A ged Married Heads with Children 
(31.8% of poor families) 


Less than 50% More than 50% 
transfers 1968 transfers 1968 


87.7% 12.1% 


Less than ; A 
50% trans- ; O= .807 
fer income AO= —.08 

in 1967 (87.5) 


More than 


50% trans- 
fer income 
in 1967 (12.4) 











Head Over 65 (30.6% of poor families) 


Less than 50% More than 50% 
transfers 1968 transfers 1968 
21.5% 784% 


Less than 
50% trans- 
fer income 
in 1967 (14) 


More than 
50% trans- 
fer income 
in 1967 (86) 





Non-A ged Single Heads--No Children (15.2% of 
poor famsltes) 
Less than 50% More than 50% 
transfers 1968 transfers 1968 
57.7% 42.1% 


Less than 
50% trans- 
fer income 

in 1967 (56.3) 


More than 
50% trans- 
fer income 
in 1967 (43.7) 





Non-Aged Married Heads, No Children 
(8.4% of poor families) 


Less than 50% More than 50% 
transfers 1968 transfers 1968 
80.0% 20.0% 


Less than 
50% trans- 


fer income 
in 1967 (81.7) 


More than 
50% trans- 
fer income 
in 1967 (18.2) 





* Families in the bottom 3 deciles of distribution on enna index in 1967. Families with a change in head be- 


tween years are excluded. 
O= mean Orshansky score in 1967. 
AO=mean change in Orshansky from 1967-68. 
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aspirers was the only one for which changes in 
family size came into play. 

Families which increased their work output 
(right side) had large gains in Orshansky score, 
but again an index, background problems in this 
case, worked in reverse. Use of this index in other 
analysis of the same data has indeed revealed a 
rather consistent reversal of the expected relation 
of background problems to change in well-being. 
This is particularly striking when the index is used 
to predict changes for a group which also has 
strong positive forces operating on it, such as 
heads with considerable education. It may be that 
something can be made of the idea that an uncom- 
fortable past, coupled with an awareness that one 
can “make it,” provides a considerable motivation 
toward economic success. 

Comparison of the three AID algorithms we 
have discussed points up some interesting results. 
For changes in money income the situational vari- 
ables, age and education, are of secondary impor- 
tance after family size and attitudes. But when 
family size is partially taken into account in the 
Orshansky score these variables move up in im- 
portance, although they still follow after another 
variable change in family work. Family size may 
be acting as a proxy variable for amount of fam- 
ily work, in the money income AID tree, in which 
case there is no inconsistency. And the impor- 
tance of changes in amount of family work is fur- 
ther supported by the run on low-income families 
which, after “employment of wife,” looks much 
like the Orshansky score diagram. 

The changes in work which come into play in 
the AID analyses primarily involve secondary 
sources of income such as the head’s second job 
or the jobs of the wife or others in families where 
the head’s main job is stable. A smaller number 
of these changes result in substitution of labor 
income for transfer income or vice versa. Table 5 
focuses on changes of the latter sort for the low- 
income population. 

Families in the bottom 30 percent of the dis- 
tribution on Orshansky score in 1967 are catego- 
rized by the percentage of family income due to 
transfers in 1967 and 1968. Those in the lower 
left-hand cell of each group moved from more 
than 50 percent transfer income in 1967 to less 
than 50 percent in 1968 and will be termed the 
“start work” group. The “stop work” group in the 
upper right moved in the opposite direction. The 
distribution of these changes by family type is of 
substantial current interest. 

The families of unmarried heads with children 
show the greatest shifting back and forth. Of 
these families, 9 percent “started work” while 


12.6 percent “stopped work.” Those who started 
work had a mean increase in Orshansky score of 
.32 over their mean level in 1967 of .67. This is a 
substantial relative increase, but, given their very 
low initial level, these families still fell short of 
the “poverty line” in 1968. Since the need stan- 
dard was based on 1965 prices and was very spar- 
tan even then, these families can scarcely be said 
to have escaped poverty. 

The net improvement in income position of 
these families came from a mean increase of 
$2,056 in earned income which offset a mean loss 
of $987 in transfer income. On the average, con- 
tributions of other adults in the family accounted 
for one-third of the increase in earned income. 

The “stop work” group also appears to have 
increased their economic well-being. They had a 
mean increase of .20 Orshansky from an initial 
level of .87, placing them at a higher mean in 
1968 than those who started work, This category, 
however, consists not only of those who actually 
stopped work but also of families whose transfer 
income increased with no decrease in earned in- 
come and of families where earners moved out 
but continued to help support the family via in- 
terpersonal transfers. Thus this group warrants 
further investigation before definite conclusions 
can be made, 

The families with married heads who start 
work fit much more closely with the popular pic- 
ture of getting a job and consequently getting out 
of poverty. The mean earned income of head and 
wife increased by $3,865 for these families, easily 
offsetting a mean loss of $1,029 in transfers and 
more than doubling their Orshansky score. These 
families, however, constituted only 3 percent of 
the married poor. About the same number stop 
work and suffer a net decline, ending up at a very 
low level of Orshansky score. 

The aged poor constitute another idiosyncratic 
group. Their transfer income consists mainly of 
social security and pensions which are less likely 
to be “taxed” as earned income increases, The 
start work group among these families had a 
mean increase of $1,500 from head and wife’s in- 
come, supplemented by $500 of other’s income, 
while their mean loss of transfer income was un- 
der $100. The large increase in Orshansky score 
for this group is less surprising in this light. 

In overview, therefore, it appears that between 
the 1967 and 1968 income years a few families 
did move off welfare and onto the payroll and 
some of these families escaped poverty in the 
process. The percentage of the poor who did so 
was very small, however, and nearly as many 
moved in the opposite direction. 


‘DISCUSSION 


ArtHor M. Oxun: The two papers presented at 
this session reflect the changing times. Income distri- 
bution—and especially the distribution at the low end 
-~is back in the spotlight as an issue of social policy, 
and appropriately it is eliciting scientific attention. 
Early in the 1960's, concern with sharing the national 
‘economic pie was eclipsed by the urgent concern 
about the lagging growth of the pie. The profession 
was wise to focus on the aggregative issues in the 
early 1960's, and it is wise to shift focus onto the 
distributive issues as we enter the 1970’s. Now that 
the nation has reaped the important benefits of eco- 
nomic growth and high employment, other problems 
deserve emphasis. 

In the present stage of the study of the income dis- 
tribution, part of the yield of research is in producing 
good questions as well as good answers. Both of the 
present papers make a contribution to knowledge and 
whet our appetites for more. They reflect different 
methodological approaches and stress different issues. 
They do share one substantive characteristic—point- 
ing to the importance of labor force participation by 
the wife (or other secondary worker) as a key deter- 
minant of family income and income changes. Both 
papers leave us with some interesting conjectures 
about the wife’s contribution to family income. Met- 
calf’s’ results suggest that the earnings potential of a 
woman may be especially sensitive to cyclical fluc- 
tuations—a proposition which can only be tested and 
verified if the wife’s income is known separately from 
the rest of the family income. Smith and Morgan 
conjecture that the inferior performance of two-fam- 
ily persons in achieving income gains may reflect, to a 
large degree, their lack of opportunity for additional 
earners. Again the verification would require separate 
information on the components of family income. 

In general, both papers remind the reader that fam- 
ily income is a complicated, summary statistic that 
reflects a lot of underlying determinants. As Smith 
and Morgan report, about 15 percent of the variance 
of annual change in family income comes from the 
wife’s earnings, another 15 percent from changes in 
the labor income of other secondary earners, about 7 
percent from changes in property income, and 45 per- 
cent from changes in the labor income of the family 
head. The last and largest component, in turn, com- 
pounds the impact of promotion, steadier employ- 
ment, moonlighting, added amounts of overtime, and 
shifts of employment. It would be helpful to assess 
these various ways in which the labor income of the 
family head may change. 

The Smith-Morgan findings on attitudinal variables 
make me want to know more about how attitudes 
affect income. I would expect attitudes to work by 
influencing family decisions on such diverse matters as 
how much to work, where to work, how to invest 
assets, whether to engage in job training, etc. But I do 
not know whether these are the channels the authors 


1 Charles E. Metcalf, “The Size Distribution of Per- 
sonal Income during the Business Cycle,” published in 
the Sept., 1969, 4.E.R. but presented at this session. 
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consider important, because the paper does not develop 
their analytical views of how attitudes work. 

Without such a model, there are a number of puz- 
zles. First, it is not obvious why attitudes should have 
any predictive value on income change. As one would 
expect, the attitudinal variables correlate with concur- 
rent levels of income. Presumably the aspirations, risk 
avoidance, and planning attitudes expressed by the 
family did not just arrive at the time of the initial 
survey. To the extent that a family has had stable 
attitudes for a long time, it is not clear that the atti- 
tudes should have any remaining influence on the 
change in income subsequent to the survey. Indeed, 
one might conjecture that 1967 attitudes work as pre- 
dictors primarily by supplying insight into cases 
where 1967 incomes have an unusually large positive 
or negative transitory component. A family with a 
low 1967 income and with a set of attitudes normally 
associated with high-income families might be ex- 
pected to have a higher 1968 income merely because 
its 1967 income was likely to be below its norm. One 
can imagine many good reasons for attitudes to influ- 
ence subsequent incomes, but the authors’ reasons 
for expecting such an influence are not clear. 

We get some clues about the Smith-Morgan in- 
terpretation of attitudes from the kinds of questions 
that they ask in constructing their attitudinal indexes, 
People are virtually asked to forecast their incomes 
by some of the questions, e.g., do you plan to change 
jobs? Now it is entirely appropriate for a survey spe- 
cialist to be interested pragmatically in any and all 
“noises” made by households that have predictive val- 
ue. But whether he should want to call all such 
noises attitudes is another matter, and it may be more 
than merely semantic. One other clue the authors sup~ 
ply about their interpretation leaves me particularly 
puzzled. They say: “Attitudinal variables come into 
play only after the others [demographic and other 
“objective” family characteristics] have done their 
work.” That implied sequential process is a mystery 
to me. 

In his paper, Metcalf accomplishes a tour de force. 
He stretches the data beyond a reasonable breaking 
point and shows that they still do not break! He re- 
lies on two sets of unreliable data used in conjunction 
with each other. From what I know about the limita- 
tions of both the survey data and the national income 
data, I would have had great conviction that the 
kinds of manipulations that Metcalf performs would 
lead to nonsense results. It has no right to work! Yet 
it works remarkably well. If there are a few puzzling 
coefficients, the amazing thing is that they are so few, 
and that so many of the coefficients are sensible. This 
demonstration tempts one to become a true believer 
in econometrics, economic statistics, and economic 
theory all at once. As Metcalf states accurately in his 
own. conclusions: “Despite major problems in coordi- 
nating ... the data, a number of significant and plau- 
sible relationships between the size-distribution of 
personal income and changes in aggregate economic 
activity have been uncovered.” 

In the process, Metcalf belies an oft-expressed pre- 
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scription for empirical economic research which I 
have long regarded as a myth. The prescription goes: 
“Don't do anything fancy with crude data.” It has 
always seemed equally plausible to me that one 
should do especially fancy things with unreliable data 
because it may take a highly sophisticated process of 
statistical refining to extract the valuable component 
of low-grade data. 

Metcalf deals with three categories of families: 
those with a female head; those with a male head 
and with the wife in the labor force; and those with 
a male head where the wife is not in the labor force. 
Our recent experience of major increases in female 
participation reminds us that the shifts of the wife 
into and out of the labor force are themselves an im- 
portant decision variable. In other words, the relative 
size of the two types of husband-wife categories 
should be made endogenous. In a footnote, Metcalf 
reassures us that he recognizes this piece of unfinished 
business, 

It strikes me that regional cross-section data on 
family incomes may throw further light on some of 
the questions that Metcalf is asking. At any point in 
time, we do have some areas and localities of high 
unemployment and some of low unemployment 
within the nation; by studying income distribution 
within geographical regions, we may find differences 
attributable to varying levels of resource utilization. 
We need the help of regional data. After all, even a 
man with Metcalf’s ingenuity cannot get more than 
one annual time series observation per year for the 
aggregate U.S. economy. 

Finally, Metcalf’s substantive results reinforce other 
important findings from Wisconsin’s Institute for Re- 
search on Poverty that inflation does not harm the 
poor as a group. These facts should, once and for all, 
stem the temptation of the political economist to in- 
voke the plight of the poor as one of the reasons for 
wanting price stability. There are compelling reasons 
to pursue price stability in our society, and inflation 
may well be, as the cliché goes, the cruelest tax. But 
inflation is cruel because of horizontal (not vertical) 
inequity. Indeed, it seems to have a haphazard impact 
among families within the same income group which 
outweighs its redistributive impact among groups. For 
example, welfare recipients and the aged poor may be 
hurt by inflation even though the predominant effect 
on the poor is that of improved job opportunities. 
Inflation is an inefficient and inequitable poverty pro- 
gram; we can certainly design better ones at lower 
overall cost to the nation. Certainly the Wisconsin 
results do not justify inflation. But they should 
sharpen our efforts to define and assess the welfare 
costs of inflation. And they should remind us that, 
when the nation is deliberately pursuing a policy of 
economic slowdown in order to achieve price stability, 
it has a special obligation to intensify other efforts to 
relieve the plight of the poor. 

Wurm H. Branson: The Smith-Morgan and 
Metcalf papers raise many questions—perhaps, on bal- 
ance, more than they answer-—about two different 
aspects of the income distribution problem. The first 
issue concerns the distribution of permanent incomes. 


What causes this distribution to be what it is, and 
what policies should be aimed at improving the per- 
manent incomes of people in the (however defined) 
lower tail of the income distribution? 

The other issue concerns variability of income. 
What proportion of the people in the lower end of 
the distribution in any given year are there because of 
a temporary drop in income? Federal government 


_ policy toward the latter kind of measured poverty 


should probably run along the lines of unemployment 
Insurance, while policy toward permanent income pov- 
erty should probably involve a combination of a 
large-scale permanent transfer program, such as the 
Family Assistance Plan (FAP) with a decently higher 
floor, and education and training programs. 

The paper by Smith and Morgan focuses on the 
variability of income, measuring, in a 4,500-family 
Sample, the percentages of families who changed in- 
come deciles from 1967 to 1968. Movements in in- 
come are measured both in absolute terms and rela- 
tive to the families’ poverty level income as given by 
the Social Security Administration. These changes in 
measured income are then related to a number of in- 
dexes of social attitudes. The basic findings of the 
study, to date, seem to be that (a) income is surpris- 
ingly variable, although no summary statistic of vari- 
ance is presented, and (b) families with the good 
middle-class virtues of high aspirations, self-images as 
careful planners, and risk avoidance did the best on 
changes in income from 1967 to 1968. 

There are two basic questions I would hope the 
Smith-~Morgan study will answer fairly soon. First, to 
what extent in a given year is the population of some 
specified lower tail of the income distribution, say 
that below half the family median income, due there 
to low permanent income as opposed to temporarily 
low income? Second, how does the variance of in- 
come vary by income decile? This information would 
be useful in designing income maintenance experi- 
ments. 

Since the Smith-Morgan paper is essentially a prog- 
ress report on a continuing project, it is only natural 
that it leaves a few loose ends still dangling. I 
thought it would be useful to them to point out some 
of these questions, 

1. A good deal of space is given to measuring in- 
comes relative to the SSA poverty line. This seems to 
me pretty irrelevant. Rather than spreading the use of 
arbitrary poverty lines, it might be better to put in- 
comes on a per capita basis with some simple allow- 
ance for economies of scale. 

z. After finding lots of downward shifting in the 
high income deciles, the authors point out that this 
may be because when families split up between 1967 
and 1968 the entire family income in 1967 was im- 
puted to each of the 1968 units. Why? How much 
does this affect the results? 

3. When income variability is measured using in- 
come relative to the SSA poverty income, the authors 
say variability is higher than when measured on abso- 
lute income levels. This seems to imply a negative co~ 
variance between actual income and poverty-level in- 
come (as family size changes) across families. Yet 
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later a positive covariance is reported. How are these 
findings reconciled? 

4. In Table 3 the authors give a negative correla- 
tion coefficient of .22 between changes in earned in- 
come and changes in transfer income. The sample in- 
cludes families with age of head up to 60, so what 
proportion of this effect is due to retirement? ` 

5. Concerning the social determinants of income 
change, what is the reader to infer about causation? 
This is important for understanding the poverty 
problem and forming policy. For example, what do 
we make of “.. . high aspirations and a college educa- 
tion interacted to yield the largest mean increase in 
income, $2,312, among large families headed by risk 
avoiders.” Does education and high income lead to 
high aspirations? Or perhaps high aspirations . and 
high income lead to a high consumption of education. 

6. There seems to be some confusion between 
things affecting income levels as opposed to income 
variance. Things like sex, race, and disability probably 
affect permanent income levels more than income var- 
iability. 

7. Finally, I must express skepticism about the so- 
‘cial indexes. For example, people with preferences for 
Saving over spending get points for efficacy and plan- 
ning. But the life cycle hypothesis tells us that the 
young, and in general people with current income less 
than permanent income, should be borrowing if they 
are good planners. In another case, “not employed 
during year’ adds to the aspirations index score. 
These points in the appendix need some discussion, 
anyway. l 

The Metcalf paper relates movements in the size 
distribution of income to various macroeconomic 
variables, This work could make a useful contribution 
to macroeconomic models both by giving us a clue 
on the effects of various government macropolicy 
changes on the income distribution and by translating 
these into effects on economic activity through, for 
example, differing marginal consumption propensities 
by income class. 

To measure income distribution Metcalf uses.the 
income cutoffs for the top and bottom deciles of a 
displaced lognormal distribution, relative to the me- 
dian, for three family types: intact families (both 
husband and wife present), with wives in and out of 
the labor force, and families headed by women. This 
measure of distribution looks sensible, as far as I can 
tell. 

The only general problem I have with the paper is 
that in the equations relating the upper and lower 
decile incomes to things like wage rates, unemploy- 
ment, participations rates, etc., at several points it is 
very hard to see how the effects of these variables get 
disentangled. One result is that seemingly odd results 
get reported without much explanation. Perhaps this 
is due to squeezing a larger paper down for publication. 

There are two examples of this confusion, at = 
in this reader’s mind: 

1: The corporate profit share of GNP appears only 
in the equation for the upper decile income of the 
distribution for intact families with wives in the labor 
force, and with a negative coefficient. This mysterious 


effect is explained by the suggestion that'“ ... the 
corporate share of GNP, except for the dividend com- 
ponent, represents the portion of GNP ‘that is re- 
tained from personal income. While upper income 
families ultimately have an interest in the increased 
corporate share, in the short run their share of mea- 
sured personal income declines.” But if this were the 
explanation, the variable should also appear in the 
upper decile equation for intact families with wives 
not in the labor force. And besides, the income dis- 
tribution data in the study are from the Census’ Cur- 
rent Population Surveys, not National Income Ac- 
counts personal income, so this kind of statistical rela- 
tion between family income and corporate profits will 
not necessarily hold. 

2. Another mysterious variable is the price level in 
the same equation. In an equation that includes the 
employment rate, the participation rate, and real 
wage rate, the price level has a positive sign. This is 
explained as “.. . probably attributable to the labor- 
force-oriented character of the group.” Given the 
presence of the other variables, the only explanation I 
can develop is that in inflation the salaries of high- 
income intact families with wives m the labor force 
rise relative to the median income of such families. 
But perhaps the profit share and price variables are 
just canceling each other out, since they tend to move 
together over the cycle. 

Perhaps, in general, Metcalf should see if some 
comprehensive cyclical measure, such as the concur- 
rent indicators in the Business Conditions Digest, 
gives results that are consistent with those he reports, 
but statistically worse. As the paper stands now, it is 
very hard to sort out effects of the macro variables in 
some of the equations. 

Prorz: Among the problems aggravating 
the society and disturbing our campuses and cities, 
income distribution is the one to which economic re- 
search seems most directly relevant: The problems of 
income distribution are defined within the framework 
of traditional economic analysis: they appear suscep- 
tible to treatment with conventional tools and they 
have received relatively little attention in the last 
thirty years so that the potential return to work in 
this area would seem high. Until we find a tractable 
definition of imperialism, therefore, these problems 
are about as close as economics can come to being 
where it is at. And that makes these papers exciting 
and interesting to deal with. 

For me, anyway, it also makes them difficult to 
criticize. I found no want of points in the papers with 
which to take issue. But I felt that much of what I 
had to say was carping. Given the importance of the 
field and the paucity of work in it, most of my points 
of criticism seemed at most a question of priorities 
and, possibly, only a question of taste. Nonetheless, in 
trying to sort out what these papers had done from 
what I would have liked them to have done, I was 
not all that persuaded that the authors’ priorities and 
tastes in this matter were better than my own. This 
raises the question of what standards to use in exam- 
ining work in this field, and I would like to use part 
of my time to talk briefly to that question. 
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It seems to me that an assessment of work on in- 
come distribution requires both normative and posi- 
tive standards. The normative requirements are for 
ways of measuring and displaying the distribution of 
income which separate those disparities with which 
the society is concerned from those which are more 
acceptable or, at least, of lesser interest. Economists 
have grown lazy in making normative assessments of 
this kind. We have been able to rely for the last 
twenty-five years on the standards set forth by the 
Employment Act of 1946. But the new policy goals 
require, I think, a more profound appreciation of 
what is motivating ourselves and our clients. Obvi- 
ously, one could speak at length to this problem. I 
will hold myself to three, I trust, acceptable points. 
First, an income cutoff point defined in absolute terms 
has proved a relatively unsatisfactory measure of the 
society’s concern. Second, of considerable concern are 
the racial dimensions of the distribution, Third, of 
considerably less concern are distributional dimensions 
generated by stage in the life cycle. And that for these 
reasons racial and life cycle dimensions need to be 
separately identified. 

The positive dimensions of income distribution 
problems are relatively straightforward. We want to 
know how and why the economy generates given dis- 
tributions and how these are related to others of our 
economic and social goals. Because interest in income 
distribution is at root a product of specific policy 
concerns, two additional criteria might be added. First 
we need to understand, not just any aspects of the 
distribution which catch our intellectual fancy, but 
those aspects which are of normative interest. Second, 
the positive understandings should ideally point to 
policy instruments which enable the society to change 
the distribution in a manner more conducive to social 
welfare. 

Given these standards of judgment, it is difficult to 
fault the Metcalf paper. The problem which he has 
chosen to work on is to fit the income distribution 
into econometric models of the American economy, A 
great deal of what we know about the way the econ- 
omy behaves is summarized in such models, and there 
is probably no greater single contribution one can 
make toward a positive understanding of the income 
distribution than this. The limitations of the analysis 
are inherent in the problems he has chosen to work 
with. The particular distributions with which he is 
working are not of greatest normative interest, but 
they are the available annual data. Most econometric 
models have proved, I think, a relatively poor source 
of new policy instruments, and it is my own feeling 
that we will need a much more complex understand- 
ing of the microeconomic processes which generate 
such models before we can effectively change the dis- 
tribution of income in a manner consistent with other 
social and economic goals; but so much is invested in 
this approach to understanding the economy, that it 
would be hard to question its selection as a starting 
point for further research. Moreover, neither the nor- 
mative nor the positive failings of Metcalf’s approach 


are irremediable—and he has indeed promised to rem- 
edy some. 

I find the Smith-Morgan paper less satisfactory in 
these terms. They are collecting their own disaggre- 
gate data and have the option of putting it together 
in any way they choose, and while what they have 
done with it is interesting, I wish they had put it 
together in a somewhat different way. The aggregate 
income distribution with which they are working is, I 
think, one of the least important aspects of the dis- 
tribution either positively or normatively. I wish they 
had devoted more explicit attention to separating life 
cycle changes from other influences upon the distrib- 
ution, This is one of the greatest potential contrib- 
utions of a panel survey. It is, as I have suggested, of 
major normative interest. And its positive interest is 
obvious. From a normative standpoint, at least, the 
racial distribution of income and the distribution of 
change is also of obvious interest. I would have liked 
to see more experimentation with the distribution 
within groups defined in various different functional 
ways: by source of income, by days worked during 
the year, by type of occupation, etc. As the number 
of years covered by the survey expands, the criteria 
available for separating out groups whose distribution 
is influenced by similar factors will increase. The 
panel survey will also provide bench-mark data for 
linking the sources used by Metcalf to series of 
greater positive and normative relevance; these op- 
portunities also will be lost if the data are not dis- 
played on a more disaggregate level. 

Finally, I was disturbed by three technical prob- 
lems in the Smith-Morgan paper. First, it seems to 
me that several of the attitudinal indices may be 
reflecting income level rather than attitudes. Thus, for 
example, the risk avoidance index includes items such 
as car ownership, car insurance, and medical insurance 
and the low aspirations index scale may simply reflect 
the achievement of aspirations permitted by income. 

Second, the use of absolute income change rather 
than percentage income change is debatable. If the 
underlying economic processes occur in percentage 
rather than absolute terms, change in income will 
tend to be affected by the level of income. If the value 
of attitudinal indices is a product of income level 
and income change is also related to income level, this 
may produce high correlations between attitudinal 
indices and income change which have little real eco- 
nomic meaning. The use of absolute, as opposed to 
percentage, change in income as the dependent vari- 
able may be responsible for the greater success in ex- 
plaining the first three deciles of the income distrib- 
ution than in explaining the whole thing. Third, most 
of the demographic and economic variables used to 
explain income change are levels or states; I think 
that changes in income might be better explained by 
changes in these variables. 

Finally, let me say again, that I find the research 
discussed in both of these papers extremely interesting 
and I appreciate the opportunity to review and com- 
ment on them while they are still in progress. 
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THE RISE AND FALL OF ECONOMIC REFORM 
IN CZECHOSLOVAKTA* 


By OLDŘICH KÝN 
Charles Unsverstty, Prague, and Unsversity of California, Berkdey 


Before August 21, 1968, the Czechoslovak 
economic reform had been considered the most 
far-reaching reform in Eastern Europe. It is not 
anymore. It still may be interesting to review 
briefly the short period of reformist movement in 
Czechoslovakia and show how far the economic 
reform really went and at what point the process 
was reversed. 

To measure the progress of the economic re- 
form, however, is not easy. The result is very 
different, depending on whether we base our 
judgment on: (a) writings of theoretical econo- 
mists, (b) writings or statements of planners or 
party leaders, (c) documents already approved by 
government and party organs, or (d) the actual 
state of the economy.: 

Passing from (a) to (d) our impression might be 
that less and less was actually accomplished. 
Some people might, therefore, be inclined to con- 
sider the real state of the economy as the only 
relevant question. It is, however, not so. In a 
command economy it is not only the day-to-day 
coordination of economic processes but also the 
process of organization that is highly centralized. 
Any institutional changes have to be decided at 
the top and approved by the Communist Party 
Central Committee. Therefore, the shift in the 
ideas and preferences of the ruling elite was ex- 
tremely important if the economic reform was to 
be implemented. Without their approval no re- 
form could have taken place nor could a proposal 
for reform be publicized. They would never have 
approved anything like the market, free pricing, 
or workers councils if their views had not been 
drastically changed. To develop the new theory 
and persuade people in the ministries, the Plan- 
ning Commission, and the CP Central Committee 
to accept it was not at all easy. But once it was 
done, a substantial step toward reform was 
guaranteed. 

During most of the Stalin era, and even for 
some time after his death, the development of 
economic theory did not have any important 
influence on economic policy. The rulers would 


* I am indebted to Professor Howard Sherman for his 
help and valuable comments. 
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first make a pragmatic decision; then the role of 
theory was to find an ex post theoretical justifica- 
tion of it. 

But this time it was different in Czechoslovakia. 
Theoreticians first made a proposal to change the 
economic system, and then—surprisingly enough 
—politicians did accept it, though not immedi- 
ately and without hesitation. This can be partly 
explained by the more liberal attitude towards 
economic science in the early 1960’s. Different 
views were allowed to be expressed and discussed. 
With better tools and less danger of the accusa- 
tion of revisionism, economists were encouraged 
to suggest new ways to organize the economic 
system. But probably more important was the 
fact that Novotny had no other solution at hand. 
The economic situation in 1962-63 was so bad 
that he clearly saw that something had to be done 
with the economy. 

So it happened that people from research insti- 
tutes and universities rather than planners and 
party “aparatchiki” originated and stimulated 
the movement towards the economic reform, and 
thus played a true leading role in the Czecho- 
slovak economy for a moment. And that was a sin 
which must not be forgiven. “The more serious 
shortcoming was, that from the early beginning 
of the work [on economic reform] a group of self- 
confident economists was formed, which in fact 
monopolized all further work on the reform, and 
gradually appropriated the right for issuing final 
judgments.” 


I. Theory 


During the 1950’s Czechoslovak economics 
belonged to the most sterile and dogmatic in 
Eastern Europe. Unlike Poland, the new wind 
came very late. In 1962-63, Czechoslovak econo- 
mists were still discussing whether mathematical 
methods can in any sense contribute to the devel- 
opment of economic theory, and so-called “‘bour- 
geois” economic theory was virtually unknown. 
Since that time, however, very much has hap- 
pened. Especially, the young generation of econo- 


1Dr, V. Cermak, ing. H. Kysilka in Hospodétské 
noviny, No. 46, Nov. 14, 1969, p. 3. 
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mists quickly learned how to use the modern tools 
of economic analysis, and even the older genera- 
tion abandoned most of the ideological prejudices 
which had hampered the previous progress in 
theory. Stil, much remained to be desired. The 
acquaintance with modern analytical tools was 
casual, as it probably could not have been other- 
wise. Thus, for example, the basic ideas of the 
reform were originally developed without any 
knowledge of the famous Lange-Lerner model of 
market socialism. Moreover, during years of dis- 
cussing the advantages and disadvantages of the 
market mechanism, Czechoslovak economists did 
not realize the importance or even the existence of 
“externalities.” 

These are the main areas in which considerable 
change in economic thinking has taken place: 

1. The Role of Ownership and Economic Laws. 
Dogmatic Marxist theory interpreted ownership 
(private under capitalism; state and collective 
under socialism) as a “substance” which deter- 
mines the nature and character of economic sys- 
tems and, at the same time, determines economic 
laws which “rule” the economy. Thus private 
ownership was conceived as a final cause of ex- 
ploitation and anarchy under capitalism, while 
socialist state ownership was supposed to be a 
necessary and sufficient condition for the working 
of “the basic economic law of socialism” and “the 
law of planned and proportional development.” 

At the beginning of the 1960’s some Czecho- 
slovak economists tried to return to Marx’s 
notion that legal ownership does not cause eco- 
nomic behavior but rather is a reflection of basic 
economic relationships, as for example coopera- 
tion and division of labor, control over the process 
of production and forms of distribution. The new 
approach shifted their interest from speculation 
about “substances” and “laws” to the analysis of 
the actual behavior of the agents of economic 
systems. Eventually, most of the metaphysical 
“economic laws” of Stalinist economics quietly 
disappeared from economic theory. 

2. Marxist and Non-Marxist Economics. Gone 
are the days when only the officially approved 
(supposedly Marxist) views were considered to be 
“scientific” and everything else was “bourgeois” 
or “revisionist” and invented only for “fooling the 
working class.” Recently the apologetic character 
and sterility of dogmatic Marxism have been 
criticized. It is now said that modern Marxist 
economics ought to absorb all positive methods 
and theories (after they have been cleansed of all 
antisocialist ideological interpretations) and 
ought not be limited by concepts and tools devel- 
oped in the nineteenth century. For some, it has 


even become irrelevant whether their views are 
called Marxist. 

3. Character of Socialism. Referring to Marx’s 
Economic and Philosophic Manuscripts, many 
Czechoslovak economists asserted that the es- 
sence of socialism is not only the abolition of 
private ownership and exploitation, but first of 
all the humanization of society, abolition of alien- 
ation, and true liberation of man from passive 
dependence on nature and social institutions. 
Thus, planning and central direction were con- 
ceived only as the means and not the end in itself. 
It was understood that socialism is not a society 
with ideal harmony, where everything goes as in 
a “well-oiled machine.” The obvious facts of 
stratification and conflicts of interests were the- 
oretically accepted. Some even lost their belief 
that Czechoslovakia as well as the Soviet Union 
and other East European countries are really 
“socialist.” 

4. Critique of the Command Economy. The 
command system was criticized for inefficiency and 
waste of scarce resources, permanent disequi- 
libria, extensive growth with declining produc- 
tivity of factors (both labor and capital), causing 
deceleration of the rate of growth, fluctuations in 
the rate of growth, misallocation of investments 
and distortion of structure (the steel fetish), in- 
sufficient growth of the standard of living, rigid- 
ity, hampering innovation, administrative mo- 
nopolization, informational inefficiency and 
distortion of information, inefficient foreign trade, 
lack of long-term planning, autocracy, etc. 

5. Market Socialism. Market socialism was 
considered to be a much better system than the 
command economy. The aim, however, was not 
the “pure market system” but rather a combina- 
tion of central planning with spontaneous market 
forces. The market ought to provide both stimuli 
and information for day-to-day coordination of 
most economic processes, while central planning 
ought to guide development towards given social 
ends. The conditions necessary for making market 
and planning compatible and also the peculiarities 
of the market mechanism in the absence of private 
ownership were discussed. 

6. Price Theory. Price theory emerged as a 
combination of Marxist (labor theory of value) 
and non-Marxist (marginal utility) price theory. 
“Rational types of prices” were also discussed, 
but unlike theories in the U.S.S.R. and most of 
the East European countries, the need for free 
pricing (which would equilibrate supply and 
demand) was postulated. Free pricing refers here 
to the situation where only a small part of all 
prices are directly fixed by the government, while 
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the remaining prices are fixed by the firm, though 
they are under central price controls. 

7. The Real Atstonomy of the Firm. The real 
autonomy of the firm in decision making was con- 
sidered as crucial for economic efficiency. This 
implies that planned targets should be given to 
firms only as “orientation” and not as an order 
which must be fulfilled at any costs. Firms should 
be free to look for new combinations of productive 
factors and to produce any product they find 
profitable. “Socialist entrepreneurship” was con- 
ceived as necessary for promotion of innovations 
and thus for keeping pace with technical progress 
in the industrially developed countries. 

It would be possible to enumerate many more 
aspects of the new stream‘in economic theorizing 
in Czechoslovakia. Very interesting, for example, 
was the rehabilitation of the concept of spon- 
taneity, which was not considered as an evil any- 
more. Conscious central decisions need not neces- 
sarily be rational or optimal; and, therefore, there 
is no reason to believe that suppression of spon- 
taneity must be good in itself. Reference to 
Darwin’s law of natural selection is relevant here. 
It shows that such complex systems as the human 
brain could arise as a result of spontaneous 
processes. l 

Let us step down from the realm of pure science 
to the views of the very people who make the 
decisions in the economy. To be brief, we shall call 
them simply planners. Their first reaction to the 
proposal of theoreticians was negative, as could 
have been expected. In the fall of 1964 the com- 
mission consisting of both theoreticians and plan- 
ners was established for drafting ‘‘The Principles 
of New System of Management.” This first offi- 
cial document (approved by the Central Com- 
mittee in January, 1965) was in many respects 
revolutionary, but it still contained statements 
about the superiority of plan over market. Ac- 
cording to views prevailing among planners at 
that time, the central plan must determine rates 
of growth and all important “proportions” in the 
economy, while the market must be subordinated 
to the plan and be used only as an “instrument” 
for implementation of the plan. The opponents of 
this view did not dispute the usefulness or even 
the necessity of central planning for achieving 
smooth and optimal growth, but they did consider 
the market as something more important than 
simply an instrument for plan implementation. 
Market structure contains channels transmitting 
information on consumer preferences and scarcity 
of resources which in the command economy is 
dificult to obtain. Apart from decentralized co- 
. ordination, the market mechanism generates 


parameters (prices) necessary for optimal plan- 
ning. The remarkable progress in the views of 
planners is seen from this statement of the deputy 
chairman of the State Planning Commission in 
Czechoslovakia, Miloslav Kohoutek: 


The plan ought to respect the market as a genuine 
economic category. At the same time, however, it 
is bound to be an act of autonomous decision- 
making, that should affect economic processes and 
also the market in a sense. Therefore, those con- 
cepts, which regard the market as some sort of an 
instrument for carrying out the plan, are unrealis- 
tic, since the market cannot be considered as a 
category subordinated to the plan. There exists a 
definition of this problem, which is used in Western 
countries now and then and which, in my opinion, 
quite adequately regards the plan as some kind of a 
model of the future market. It reveals, though not 
fully, what should be embodied in the plan no 
matter which society is using it, as long as there 
exists the market? 


Il. The Reform 


Now we shall survey briefly the changes in the 
economic system which had been already imple- 
mented (or at least approved) before the policy 
changed to anti-reform. 

1. Planning. At the beginning of 1967 the so- 
called “directive” character of planning was 
abolished. The targets (with some, but not very 
many, exceptions) given to enterprises were not 
orders, but rather suggestions what to produce. In 
1968 and 1969 annual central plans did not exst. 
Instead of plans the government issued so-called 
“Economic Guidelines” containing parameters for 
economic policy and information about desirable 
output for whole branches of the economy. In 
preparation of its own annual plan each enterprise 
was to take into consideration the Economic 
Guidelines of the government but was not given 
any order as to how much to produce. The sum of 
the plans of enterprises was not necessarily equal 
to the targets given for the whole economy by 
central planners. In 1969 the enterprises planned 
in ways that deviated from the economic guide- 
lines of the government as follows: (a) a lower rate 
of growth of output (4.6 percent by the sum of 
firm decisions compared with 6 percent in the 
central guidelines); (b) lower export to and higher 
import from the West (with an imbalance of 3 
billion Kčs); (c) higher demand (500 million Kčs 
more than the guidelines) and lower supply (7 
billion Kčs less) of investment goods; (d) higher 
employment (increase in 1969 to be 41 thousand 
while the actual increase in 1968 was only 4 thou- 
sand); (e) higher wages; etc. 


3 Czechoslovak Economic Papers, No. 10, 1968, p. 126. 
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2. Prices. The price reform which took place in 
January, 1967, increased the level of wholesale 
prices by 30 percent (compared with an expected 
24 percent), and also redistributed a considerable 
part of national income from central funds to 
profits of enterprises (about 16 billion Kčs more 
than expected). The objective of price reform was 
to create conditions for: (a) introduction of a uni- 
form capital charge and a uniform rate of taxation 
(which was achieved); (b) substantial reduction 
of subsidies (only partly achieved); (c) shift from 
centrally fixed to free and controlled prices (only 
partly achieved). The situation of prices was as 
follows: 


tiated “deductions from profit” or “transfers” to 
the state budget, which depended on fulfillment 
of plan indicators, uniform taxation was intro- 
duced. Taxes consist of a 6 percent capital charge, 
18 percent of “gross income,” and the so-called 
“stabilization tax.” 

5. Foreign Trade. The process of gradual 
liquidation of the “state monopoly of foreign 
trade” started. In some branches competing trad- 
ing organizations were created and some big in- 
dustrial firms were allowed to sell or buy abroad. 
Most prices of imported and exported goods were 
in the category of “free” prices. The system of 
differentiated surtaxes or subsidies to the export 


CATEGORIES OF PRICES 
(In percent of total sales) 






* Official estimation. 


“Controlled prices” are those prices for which 
the firm must stay within the maximum increase 
allowed by the government for the aggregate price 
index of all products of given enterprise but may 
vary at will the prices of each individual good 
within the category. The idea, of course, was to 
allow flexibility while preventing inflation. This 
category has previously been misinterpreted in 
the West to mean simple maximum and minimum 
limits for individual prices. 

3. Decentralization of Investments. Investments 
in industry were financed basically from retained 
profits and bank loans. Investment subsidies from 
the state budget were considerably cut. The total 
amount of Investment (including investments in 
the “unproductive sphere”) increased from 43 
billion Kčs in 1965 to 70 billion Kčs in 1967, but 
investment subsidies from the state budget to 
so-called “economic organizations” fell from 19 
billion Kčs in 1965 to approximately 10 billion 
Kčs in the years 1967-69. The investment credits 
and loans issued by the State Bank amounted to 
13 billion Kčs in 1965 and 25 billion in 1967, be- 
cause of the shift from central to decentralized 
financing. 

4. Taxation. Instead of the system of differen- 


At the End of 1968 


Fixed | Controlled} Free 





Expected at the End of 1969* 


Fired | Controlled; Free 





40 45 
16 39 
—— 36 
33 42 


and import of individual products was to be abol- 
ished in five years (20 percent reduction each 
year). It was believed that this would improve the 
efficiency of foreign trade and eventually lead to 
convertibility of the crown. 

6. Autonomy of Firms. At the beginning of the 
economic reform all enterprises were organized in 
about a hundred associations or trusts. The inten- 
tion was to decentralize the controls from minis- 
tries to associations, but the ministerial system 
was in fact not abolished as was originally ex- 
pected. Since they acted as pure monopolies in the 
market, creation of associations was in no sense 
good for promotion of competition, which was so 
badly needed for the functioning of the market 
mechanism. 

In 1968 it was already clear that some serious 
steps had to be taken to guarantee the real au- 
tonomy of the firms. First outlines of the ‘“‘enter- 
prise bill” containing the idea of “enterprise 
(workers) councils” began to be shaped. At the 
beginning of 1969 the bill was finally drafted and 
was expected to be approved before long by the 
National Assembly. According to the bill, enter- 
prises would be governed both by professional 
managers and enterprise councils. The idea was 
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to combine the skill of professional managers with 
the democratic principle of self-government. 
Managers would have the sole responsibility for 
current management (without any intervention 
by the councils) and for preparation of long-term 
projections for enterprise (requiring approval by 
the councils). Councils, as representatives of the 
owners, would elect directors for a four- to five- 
year period and would decide about distribution 
of net income. 

The bill distinguished three diferent types of 
enterprises according to ownership: 

a) “Public enterprises” (about 90 percent of 
all enterprises), with councils elected by all em- 
ployees of the enterprise, would be in collective 
ownership. Four-fifths of the council should be 
enterprise employees and one-fifth should be 
external members (possibly representatives of 
government, the state bank, experts, etc.). 

b) “State enterprises” (such as the state bank, 
state railways, etc.) would remain in state owner- 
ship. The larger part of their councils would be 
nominated by the government. 

c) Enterprises established by other enterprises 
or by state organs. These enterprises would be 
owned by their founders, who would nominate 
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by M. Barta in the journal, Politická ekonomie, 
No. 8 (1969). The first striking point is the com- 
position of the councils. Even when they are 
elected in free democratic elections by all em- 
ployees, 73 percent of the members are engineers, 
22 percent workers, and only 5 percent adminis- 
trative workers. Over 80 percent were employed 
in the enterprise for more than ten years, and 
most of them were highly skilled. The average 
level of education of the members of councils (29 
percent with university education) was probably 
higher than the average level of education of the 
directors of these enterprises. M. Barta concludes: 
“This finding suggests that enterprise councils are 
the true industrial elite... creation of councils 
can be considered as a protest of workers against 
the dilettantism of bureaucrats... .” 

Another interesting finding from the inquiry is 
that only 5.9 percent of the chairmen of councils 
answered that the main role of the council should 
be the maximization of income for the workers of 
the enterpnse, while 31.6 percent thought that 
councils should mainly decide about the long-term 
development of the firm. The following table com- 
pares the views of directors and chairmen of 
councils. 


THe ROLE or COUNCILS 


Chairmen of Councils 


determining 


most members of their councils. 

During late 1968 councils were established in 
some enterprises. In January, 1969, there were 
councils already in more than 115 enterprises 
(most of them in industry), and creation of coun- 
cils continued in the first half of 1969. It is worth 
mentioning that there are no more than 2,000 
enterprises in the Czechoslovak economy in total, 
and only about 700 in industry. 

Interesting information about 95 councils 
comes from an inquiry carried on in January, 
1969. Some results of this inquiry were published 


™ 


According to the Views of 


Directors 





Ill. The Anti-reform 


The political situation had substantially 
changed after August 21, 1968, but it seemed for 
a while that the economic reform would continue 
in the same direction as before. There were severe 
attacks on Sik’s theory from the Soviet Union, 
but a critique of his economic theory could be 
considered as nothing more than a pretext for 
condemnation of his political behavior. 

There were not many reasons to believe that 
Soviet leaders strongly opposed any basic aspect 
of the economic reform—except possibly the idea 
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of workers councils and the loosening of the 
direct control of the Communist Party over the 
economy. The Soviet arguments concerning for- 
eign trade were not convincing. It was clear to 
anybody who knew the basic facts that for 
Czechoslovakia, due to strong competition and 
the low quality of Czechoslovak goods, it would 
be very difficult to increase exports to the capital- 
ist market. There were no indications that the 
steps towards liberalization of foreign trade which 
had already taken place would lead to any con- 
siderable shifts in foreign trade. Furthermore, the 
economic reform in Hungary, very similar to the 
Czechoslovak reform, has continued without 
attracting the attention of the Soviet Union. 

Thus there existed a hope that the end of 
Dubéek’s political system need not necessarily 
mean the end of the economic reform. It is true 
that the situation in the economy was not favor- 
able to further decentralization. But in spite of 
shortages, disequilibria, and inflationary pressures 
(created or strengthened by the presence of large 
army and military operations on Czechoslovak 
territory), binding annual planning was not re- 
stored, the share of free prices was expected to 
increase, More and more workers councils were 
established, and a legal guarantee for the au- 
tonomy of firms was still in preparation. 

As late as May, 1969, a group of economists 
from the Economic Institute of the Czechoslovak 
Academy of Sciences and from the secretariat of 
the government submitted “An Outline of the 
Conception of the Further Development of the 
Economic Reform.” This outline took into ac- 
count the very difficult situation in the economy 
and was therefore aware of the necessity of adopt- 
ing some temporary control measures, but it did 
not make any substantial concessions as far as 
basic principles of the reform were concerned. 
This proposal was rejected. From that time, 
voices criticizing Sik’s reform began to appear. 

On May 23, Jaroslav Jirásek published in 
Hospodářské noviny, “An Outline of the Ideology 
of the Economic Reform in CSSR,” in which he 
criticized the “extremism” and “revisionism” of 
1968 and stated that it is impossible to continue 
the economic reform in its original form. Accord- 
ing to his opinion, the economic reform neglected 
the importance of professional management and 
central control, overestimated the role of market 
self-regulation, and falsely put the dilemma of 
“the plan versus the market” as the central prob- 
lem of reform: “This dilemma is in fact no di- 
lemma, because the centralist administrative 
model is so discredited that to choose this model 
would mean to reverse the course of history... 


there is no other way than the market character 
of the economy... .’’ He proposed the reorienta- 
tion of the reformist movement towards the in- 
crease in the skill and authority of economic 
management. He suggested that the reform 
should proceed in three stages: (1) In the first 
stage—approximately 1970—he suggested the 
reintroduction of the administrative control of 
prices and wages, cutting investments in order to 
reduce overemployment, and finally the restoring 
of “the chain of power.” (2) In the second stage— 
approximately 1971-74—to use the authority of 
the state and the management elite to achieve 
economic growth. (3) In the third stage—i1974— 
80—"“‘full deployment of the advanced economic 
system, based both on planning and the market 
mechanism.” 

In the meantime the economic situation has 
considerably deteriorated. In the middle of 1969 
industrial and agricultural production stagnated, 
while money incomes continued to climb at an 
unprecedented rate of growth in Czechoslovakia, 
followed closely by retail prices. Shortages of 
almost all kinds of consumer goods, with resulting 
long queues—~-not seen for several years—began 
to be common in the market. 

In this situation several practical measures 
were adopted: 

1. Planning. First steps were taken to restore 
the binding character of the central plan. For the 
current year the system of “agreements” between 
government and general directories was estab- 
lished. These agreements were used as a device 
which would force enterprises to conform with 
central directives, particularly to produce more 
and to slow down the growth of wages. For 1970 
restoration of annual planning is being prepared. 

2. Prices. From July 1, 1969, most of the free 
prices were transferred into controlled prices, and 
maximum limits for these prices were established. 
Introduction of price ceilings was supposed to be 
only a temporary measure. The idea of central 
regulation of prices through a system of “price 
agreements” was not rejected. 

3. The Autonomy of Firms. The adoption of the 
“enterprise bill” was postponed and the role of 
workers councils was curbed. “It is necessary to 
strengthen the position and authority of directors 
in enterprises.... We suggest screening of all 
existing workers councils...we can approve 
only those workers councils which had been estab- 
lished before April 1, 1969... under no condi- 
tions can councils created after May 15 of this 
year be approved.’ 


3 Czech Minister of Industry F. Čihák in, Hospo- 
défské noviny, No. 26, June 27, 1969. 
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4. Taxes. The tax reform changing the taxation 
of “gross income” into separate taxation of profit 
and wages was in preparation already in 1968, so 
it cannot be conceived of as an anti-reformist act. 
_ im the second part of the year the critique of 
sik’s reform was amplified, and the necessity of 
reinforcing the role of central planning more fre- 
quently postulated. For example, the federal 


Minister of Planning, F. Vlasák, wrote together. 


with L. Riha at the beginning of September: “We 
must increase the authority of planning.... We 
shall have to take into account the fact that 
Czechoslovakia is an integral part of the socialist 
commonwealth....It is unrealistic to assume 
that some basic aspects of systems of economic 
control could substantially deviate from the 
principles applied in the other countries... . It 
will be necessary to return to some of the rational 
principles of the economic system that were devel- 
oped in the years 1956-58.’ 

But even this kind of flexibility did not save 
him from being purged, together with some other 
economic ministers who were too closely associ- 

t Doba, Sept. 4, 1969. 

$ Hospodářská noviny, No. 48, Nov. 28, 1969. 


ated with the economic reform. 

The new federal Minister of Planning, Vaclav 
Hila, took the new and more austere standpoint. 
He argues that the original proposal of reform 
accepted by the Communist Party Central Com- 
mittee in 1965 was correct because it unambigu- 
ously accented the improvement of planning. 
“Already at that time . . . revisionist tendencies, 
opinions, and attitudes began to appear in the 
field of theoretical economics. They were hiding 
under the slogan of deepening and speeding of 
reform. Because they were not identified as re- 
visionist and they were not overcome, they finally 
created a consistent rightist revisionist platform. 
... After January, 1968, the open antisocialist 
interests of reaction entered into the play... .” 
The only way out is “to restore the leading role of 
the party in the economy.’ 

At this moment a commission is still working 
on the new conception of economic reform. What 
will come from it is not really clear. Much of Sik’s 
reform has already been scrapped, but not every- 
thing. The new leaders at least still insist that 
they do not want to restore the administrative 
system of planning. 


ECONOMIC REFORMS IN HUNGARY* 


By RICHARD D. PORTES 
Princeton University 


Some knowledge of the background underlying 
the Hungarian economic reforms of 1968 is essen- 
tial to any consideration of their content and 
prospects. First, one must recall that partial de- 
centralization was attempted a decade ago. Be- 
cause the measures of 1957 significantly increased 
the flexibility of the system but failed to change 
its fundamental characteristics, increased pres- 
sure on the economy in 1959-60 brought uncoordi- 
nated, piecemeal recentralization. The lessons 
were clear to the reformers of the mid-1960’s, who 
had also benefited from experience with the new 
techniques of economic management introduced 
in 1957. 

Second, the reforms were carefully prepared. 
The Central Committee decided in December, 
1964, to initiate full-scale discussions, but no sig- 
nificant changes were made until January, 1968. 
During the intervening three years the reformers 
tried to construct a complete and internally con- 
sistent “model.” Their attention to detail is mani- 
fest in the immense corpus of official regulations 
in which the reforms are embodied, while their 
concern for coherence led them to introduce the 
reforms en bloc in 1968, having taken only limited 
transitional measures in 1966-67. 

Third, the reforms have throughout had the 
full political backing of the top level of the Party 
leadership, for which a price was paid in terms of 
the alternatives available to the reformers. Al- 
though there was extensive public debate on 
many individual measures and overall enthusiasm 
certainly varied between members of the Polit- 
buro, no broader doubts were expressed openly. 
The massive propaganda campaign aimed at the 
middle and lower levels of the Party and the 
country at large emphasized the unitary develop- 
ment of Party thinking: The reforms of the “‘eco- 
nomic mechanism” were simply the correct way 
to adjust the “economic policy” originally estab- 
lished in 1957 to changing circumstances. This 
guaranteed the stability of Party attitudes toward 
employment, the standard of living, income dis- 


*Since this paper was written, the Hungarian au- 
thorities have decreed significant changes in the regula- 
tions governing “‘average-wage control” and the distri- 
bution of profit shares, for reasons suggested above. 
They have also restricted still further the scope of cen- 
tral controls over commodity allocation, but there will 
ae corresponding relaxation of price controls in 1970. 


! 


tribution, economic relations with other socialist 
countries, and desirable directions of structural 
change in the economy. In turn, however, these 


‘given features of “policy” have acted as con~ 
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straints on possible changes in the “mechanism,” 
while dictating extreme caution with respect to 
inflation and unemployment, in particular. 

Despite these explicit limits, the reforms do 
make the basic change from a command economy 
to a socialist market economy. “Approved plans” 
for “addressees” and the system of plan indices 
have been eliminated. The plan specifies policy 
directives only for state administrative bodies. 
For enterprises it is indicative, and no incentives 
are attached to the plan in any way. The remain- 
ing administrative restrictions on allocation deci- 
sions are primarily constraints rather than posi- 
tive commands. 

This shift to a socialist market economy in- 
volved no alteration in the form of ownership or 
management relations, with workers’ manage- 
ment in any form having been emphatically re- 
jected. Managers are still responsible to the state 
administration and the Party. Almost all other 
determinants of allocation decisions have changed 
radically. We consider successively the adminis- 
trative structure, relations between the enterprise 
and higher authorities, commodity allocation, 
prices, incentives, working capital, and fixed in- 
vestment decisions. We then briefly discuss events 
in the economy in 1968, new measures, and re- 
maining problems, and conclude by evaluating 
the achievements of the reforms. In addition to 
demanding some unimportant simplifications, 
limitations of space preclude any theoretical 
treatment of decentralization or consideration of 
the welfare effects of the reforms, the desirable 
balance between command and market allocation, 
etc. Our basic concern is the nature and viability 
of the new system. 

The formal partitioning of the economic admin- 
istration is unchanged, but authority has been 
redistributed quite substantially, following the 
shift from commands to other methods of direc- 
tion. The functional bodies and the enterprises 
have gained at the expense of the branch minis- 
tries, whose diminished role is reflected in person- 
nel cuts of 30-40 percent. Many of these employ- 
ees followed their jobs to the enterprises. 

Among the functional bodies, the major loss 
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was sustained by the National Planning Office. 
Most of its operative authority over investment 
decisions went to the Investment Bank and other 
bodies, and its power over material allocation is 
now exercised by the National Materials and 
Price Office. (Formerly, when disequilibrium on 
commodity markets had very little to do with 
prices, it was just the National Price Office.) The 
Ministry of Finance, the Ministry of Foreign 
Trade, and the National Bank are now much 
more important. Although “control by the forint” 
has been abandoned, the Bank has discovered 
that an active short-term credit policy is a more 
powerful tool. 

There has been no “industrial reorganization.” 
Some of the horizontal trusts have been dissolved, 
but the industrial structure created by the reor- 
ganization of 1963 is still highly concentrated 
(primarily in large enterprises). The few remaining 
trusts no longer act as a conduit for central com- 
mands and are not part of the economic adminis- 
tration. Thus there is no intermediate industrial 
association of the type seen in other Eastern 
European countries. Several new “associations” 
have taken over some service functions from 
defunct trusts, but they are run by the partici- 
pating enterprises rather than the reverse and are 
not business undertakings. 

While industrial ministries now have little 
authority to issue instructions to their enterprises, 
they still appoint and dismiss the enterprise 
director and his deputies and determine their 
base pay. Ex post evaluation has replaced opera- 
tive intervention into enterprise affairs, but there 
is still some scope for the potentially stultifying 
influence of ministry control. Recognizing this, 
the reformers set up for some of the larger enter- 
prises “supervision committees,” which are sup- 
posed to provide the ministry apparatus with an 
independent evaluation of enterprise perfor- 
mance. This problem is an aspect of the wider 
question of ownership and control, and it is too 
early to say whether the supervision committees 
will provide any answer to it. 

Central physical allocation of commodities has 
virtually disappeared, although various elements 
remain in attenuated form. In 1968 there were 35 
commodities (covering a few percent of inter- 
enterprise turnover) for which at least one user 
was prescribed a minimum or a maximum amount 
available to it, but these were only procurement 
quotas. Users were not required to purchase their 
full quotas, nor were “output plans” imposed on 
producers. This contrasts with 1965-66, when 
about 400 commodities (at the same level of ag- 
gregation) were subject to full central allocation. 


In 1968 there were also 60 commodities (covering 
20 percent of interenterprise turnover) for which 
monopsonist-monopolist distributors were pre- 
scribed. 

This limited command authority over alloca- 
tion is intended to be a temporary means for 
dealing with particular disequilibria. It is not 
used to enforce an overall scheme of central prior- 
ities or to exert “Splanners’ tension.” Central allo- 
cation has been replaced by free trade between 
enterprises. Users (including retail trade) should 
now have the choice of ordering directly from 
producers, from wholesalers, or from foreign trade 
enterprises, although the highly concentrated 
distributive network will not easily admit active 
competition. 

The foreign trade mechanism has been trans- 
formed by changes in both the pricing of traded 
goods and the contractual relations between for- 
eign trade enterprises and their domestic partners. 
Foreign prices are converted into domestic prices 
by separate uniform exchange rates for the dollar 
and ruble; extensive tarifis and export subsidies 
in general do not prevent the domestic price from 
varying directly with the foreign price. Moreover, 
foreign trade enterprises usually operate on some 
form of commission. Thus the “price equalization 
result” and the separation of foreign and domestic 
markets have been eliminated. 

There are still a few aggregate export and import 
quotas for dollar and ruble markets, enforced by 
the Ministry of Foreign Trade through its power 
to deny the requisite export or import permit. But 
the permit system has apparently proved less 
bureaucratic than had been feared, its primary 
use being to regulate the geographical distribution 
of trade rather than its volume. 

Decentralization requires that markets be 
cleared, at least sufficiently to avoid evoking 
administrative measures. In particular, the com- 
modity allocation system described above needs 
a reasonable degree of price flexibility. Of total 
interenterprise turnover of raw materials and 
semifinished goods for 1968, about 30 percent was 
transacted at fixed prices, 40 percent at prices 
subject to maxima or other limits, and 30 percent 
at free prices. The corresponding figures for pro- 
ducer prices of finished goods were 3 percent, 19 
percent, and 78 percent; for consumer prices, 
20 percent, 57 percent, and 23 percent. 

The fixed prices and other limits are set by the 
authorities. As before, in the 1968 producer price 
reform an average cost pricing schema was used 
to set these prices; it also provided guidelines to 
producers for setting the free prices. The average 
cost figures, based on enterprise cost calculations, 
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included materials, wages, a 25 percent payroll 
tax, depreciation, and a 5 percent charge on the 
gross value of fixed and working capital. To this 
was added an allowance for profits, computed as 
a percentage (varying across industries) of the 
gross value of assets. 

Consumer prices are still separated from pro- 
ducer prices by a complex system of turnover 
taxes and subsidies. Nevertheless, where the 
consumer price can vary, this affects the producer. 
Moreover, the number of separate tax and sub- 
sidy rates has been cut from about 2,500 outside 
the garment industry plus 50,000 in it (where the 
“method of differences” had been used) to about 
1,000 over all. Thus producer price ratios now 
approximate consumer price ratios within much 
broader product groups than before. 

The incentive system for the enterprise is based 
on its profits. Despite the complexity of the sys- 
tem, it does introduce true profit taxation-——the 
budget no longer takes the residual after certain 
allowances to the enterprise. From gross revenues 
are deducted costs, which here include materials, 
wages, depreciation, payroll tax, capital charge 
(in 1968 paid only on assets owned by the enter- 
prise; i.e. not financed by credit), and interest on 
short- and long-term credit. The enterprise may 
then pay a further tax on gross revenues (or some 
part thereof) or receive subsidies. The resulting 
amount is taxable profit (subject to an important 
modification discussed below). This is divided into 
development and sharing portions in proportion to 
the capital-labor ratio of the enterprise. The 
former is taxed at 60 percent, the latter progres- 
sively (the degree of progressivity being rather 
steep), leaving the development and sharing 
funds. A small part of each goes into a reserve 
fund. The enterprise may use the remainder of 
the development fund (plus 60 percent of depreci- 
ation allowances, on average) to expand fixed and 
working capital, while the sharing fund finances 
welfare expenditures and cash distributions to 
workers and staff. The rules governing these 
distributions make them a very substantial part 
of the incomes of executives (including the 
director and his deputies) and higher-level techni- 
cal employees, but a much smaller part of manual 
workers’ incomes. 

A key element of this system is “average wage 
control.” On the one hand, before taxable profit 
is divided into sharing and development portions, 
it is augmented (for accounting purposes only) by 
that part of the total wage bill attributable to the 
excess of the average wage during the year over 
the “base” average wage level of 1967 (i.e., em- 
ployment times the difference between current 


and base average wage). On the other hand, this 
same sum is deducted from the post-tax sharing 
fund. In effect, all wage increases after 1967 are 
paid out of the post-tax sharing fund before it is 
distributed—and so is any increase in the average 
wage which might result from a change in the 
composition of the enterprise’s labor force. Aver- 
age wage control is intended to combat cost infla- 
tion and provide a microeconomic force against 
unemployment. It is clearly a strong deterrent to 
wage increases and an incentive to retain, even to 
seek, low-wage labor. An increase in the enterprise 
average wage will normally reduce total mana- 
gerial incomes, because these are so sensitive to 
the amount in the sharing fund available for 
distribution. 

The taxes and subsidies affecting the total of 
taxable profits are differentiated as between 
enterprises. Some enterprises pay a “production 
tax,” at rates and on bases which differ between 
enterprises. This tax is intended to draw off 
rents, “excessive” quasi-rents (from having much 
better equipment than other enterprises), or 
“excessive” export profits (although a large pro- 
portion of exports may make losses, the range of 
efficiency is so wide that others may make very 
high profits). Of the subsidies; a few are direct 
payments to enterprises which would otherwise 
run at a deficit (the amount of the subsidy being 
fixed for several years at a time). The remainder 
are export subsidies, usually given as a percentage 
of export revenues. These are necessary because 
of the considerable overvaluation of the forint in 
relation to both the dollar and the ruble; they 
apply to well over half the total value of exports. 

The division of taxable profits according to the 
enterprise capital-labor ratio (where labor is 
generally represented by twice the wage bill) is an 
attempt to find a fair way of determining auto- 
matically the enterprise’s retention ratio. The 
need to do this is another aspect of the ownership- 
control problem——neither managers, nor workers, 
nor the ministries could be allowed (for different 
reasons) to fix the retention ratio in each enter- 
prise individually. 

With only minor exceptions, the rules of the 
profit taxation system are uniform between enter- 
prises (given the subsidies and production tax). 
They were set in the first instance for three years, 
in order to preclude annual “equalizing” (the 
“ratchet effect”) and allow enterprises to plan 
ahead with confidence that these rules will remain 
unchanged. Yet in attempting to encourage longer 
horizons in this way, the authorities have denied 
themselves important instruments of fiscal policy. 

The reforms introduced true self-financing. 
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After a “working capital settlement” on January 
1, 1968, on average about 75 percent of the work- 
ing capital of industrial enterprises was “own 
funds,” the remaining 25 percent being financed 
by credit. Any permanent increase in working 
capital was to come out of the development funds 
or medium-term credit repayable only from de- 
velopment funds, while temporary working capi- 
tal needs could be financed by short-run (less than 
one year) credits repayable from gross revenues. 
The 1968 interest rate on both types of credit was 
set at 8 percent. Trade credit, while still strongly 
disapproved by the authorities, was made 
technically possible by giving the enterprise free 
_control over its own bank account. The Bank no 
longer effects payment automatically at the 
initiative of the seller. 

There are now three major sources of finance for 
fixed investment: budgetary funds, credits issued 
by the Investment Bank (repayable from de- 
velopment funds), and development funds. But 
the principle that almost every productive invest- 
ment, even if initiated by the planners, should be 
at least partially financed by the enterprise en- 
_tails that the patterns of finance and decision 
making are no longer congruent. Although the 
enterprises should eventually obtain significant 
investment decision authority, the large carryover 
of unfinished projects from the prereform period 
has delayed this transfer. The enterprises must 
use a good part of their development funds and 
credit to finance these projects. Enterprises do 
already have more scope for independent invest- 
ment decisions, however, and they now have 
incentives to minimize costs and completion 
times. 

The effect of credit policy on investment is not 
yet very important, simply because there is 
relatively little room for credit, given the size of 
the development funds and of state investment 
demand. A new policy instrument is the import 
deposit required on imports of machinery from 
convertible currency markets; in 1968, 150 per- 
cent of the purchase price had to be deposited 
(from the development fund) in a noninterest- 
bearing account at the Bank, repayable after two 
years. 

The capital market is still limited in many 
respects. For example, there is no analogue of 
true long-term credit—debentures issued to 
finance significant expansion. (In 1968, long-term 
credit issued by the Investment Bank had an 
average maturity of four years.) This kind of 
investment is reserved to the state: in effect, it 
centralizes the necessary funds and lends them 
out at 5 percent; the capital charge is a fixed prior 


charge, like interest on debentures. Moreover, 
there is no explicit provision for interenterprise 
capital flows. Enterprises can in principle pool 
assets to set up a “common enterprise” in which 
each of the founding enterprises holds shares, but 
there are few instances of this so far. It is cer- 
tainly unlikely that the shares could be bought 
and sold. 

With this brief description of the reforms, we 
can now survey events in the Hungarian economy 
in 1968 and the reformers’ subsequent response. 
Industrial output rose 5 percent, only slightly less 
than planned, but industrial employment rose 
4 percent, so that output per man rose much less 
than expected. Some favorable but limited 
changes in the structure of output and its adjust- 
ment to demand were noted, mainly in more 
rapidly growing branches of heavy industry (tele- 
communications equipment, precision instru- 
ments, chemicals). Several of the most significant 
changes, however, were consequences of centrally- 
determined patterns of development fixed in the 
Five-Year Plan (aluminum, transportation equip- 
ment). 

The increase in stocks of goods of industrial 
origin was even greater than in 1967, when inven- 
tories had consciously been built up at a record 
rate in order to forestall any serious disequilibria 
in the first year of the reforms. Producers re- 
sponded to the relaxation of allocation controls 
by expanding input stocks (especially of metal- 
lurgical goods) very rapidly, while wholesale trade 
accumulated stocks of some consumer goods 
(especially clothing) because of deficient demand. 

Both producing and trade enterprises had little 
difficulty in financing this stockpiling. Short-term 
credit policy was permissive, in order to ease the 
problems of transition to the new system. Enter- 
prises were not deterred by interest costs, and 
they were in any case very liquid, because profits 
were over 20 percent greater than expected. This 
excess should not have been surprising: it was 
primarily the result of setting prices, taxes and 
subsidies on the basis of enterprise cost estimates, 
which of course contained ample safety margins. 

Perhaps because these margins were so high, 
industrial producer prices seem to have been 
remarkably stable during the year, rising per- 
haps 1-2 percent (one does not know how much 
to trust the statistics here). Excess demand in 
some markets often did not pull prices up, in part 
because disequilibria were most frequent in 
fixed-price markets. Construction prices rose 4-5 
percent more than planned, however, mainly in 
response to excess demand. Investment demand 
remained strong, with total investment up 2 per- 
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cent in real terms (as planned) over 1967, a boom 
year. Investment demand shifted toward con- 
struction; the relative increase in machinery prices 
in the price reform was quite large (in particular 
for imported machinery, especially machinery 
purchased with convertible currencies). 

Total personal money incomes went up 8 per- 
cent, mostly because of the rise in employment. 
Average wages paid in industry rose only 2 per- 
cent, but profit shares (paid in March, 1969) rose 
much more, so that total per capita payments to 
industrial employees rose 3—4 percent. Personal 
Savings rose considerably, taking some of the 
pressure off the consumer goods market. Thus the 
consumer price index rose only 2 percent during 
the year. 

The balance of trade improved somewhat over 
all, mainly because of an increase of 10 percent in 
exports to socialist countries. Imports from these 
countries rose only 4 percent, and a substantial 
surplus replaced the small deficit of 1967. The 
entire surplus was attributable to trade with 
Czechoslovakia and the U.S.S.R.; the share of the 
latter in Hungarian foreign trade rose to 38 per- 
cent of exports, 36 percent of imports. The 
balance with nonsocialist countries deteriorated 
' slightly, since a small improvement with devel- 
oped Western countries (exports to which fell 
2 percent, imports 5 percent) was outweighed by 
a switch into deficit with developing countries. 

The new measures taken for 1969 in response to 
these developments are revealing of the authori- 
ties’ attitudes, They are willing to trust the sys- 
tem and to await further evidence, even in the 
face of some disturbing phenomena. Rather than 
trying to correct deviations from the plan, they 
are attempting to adjust to them. For the most 
part they have gone ahead with their announced 
intentions to loosen controls still further. 

The proportions of total interenterprise turn- 
over covered by quotas and statutory monop- 
sonist-monopolist distributors have each been 
cut roughly by half. More turnover tax rates have 


been unified, and the proportion of retail turnover . 


covered by free consumer prices has been raised 
to 30 percent. Producer prices have been made 
somewhat more flexible as well. The import de 
posit on machinery from convertible currency 
markets has been lowered to 100 percent. Enter- 
prises had been told before 1968 how their subsi- 
dies would be cut from year to year, and the total 
amount of subsidies paid has in fact been reduced 
by 10 percent. Many tariffs had been suspended 
in 1968 because enterprises pleaded inability to 
bear the increases in input prices; these are now 
in force. 


Certain policy instruments have been used to 
deal with particular problems revealed by the 
economy’s performance in 1968. In an attempt to 
reduce stock accumulation, quantitative credit 
controls have been tightened and effective interest 
rates have been raised by eliminating the exemp- 
tion of credit-financed assets from the capital 
charge. Here the authorities may have over- 
reacted; this amounted to a real credit squeeze, 
as they have discovered. New tax incentives have 
been introduced for the expansion of relatively 
profitable exports to convertible currency mar- 
kets. They were at least partly responsible for the 
increase of 32 percent in convertible currency ex- 
ports during the first nine months of 1969 (over 
the corresponding period in 1968). A 6 percent 
tax on construction activity is intended to cut 
demand and skim off some excess profits in this 
sector. 

What has not been done is equally significant. 
For example, decentralized investment rose more 
than planned in 1968, and new accruals to devel- 
opment funds (for 1969) were inflated by excess 
1968 profits. But there have been no special levies, 
and the authorities were willing to make room for 
more enterprise investment by cutting back on 
intended new starts of large state projects. New 
regulations will have the effect of increasing enter- 
prise contributions to large projects, but it ap- 
pears that they will not reduce the proportion of 
decentralized investment. 

There are .several unresolved problems. First 
and most urgent is the apparent sharp slowdown 
in the growth of industrial output so far this year 
(again, the statistics are suspect). This has been 
accompanied by a large increase in industrial 
employment. The record harvest does allow the 
planners to wait a bit before acting, and forecasts 
indicate some improvement may be expected. But 
producers in many branches of industry seem to 
be facing very weak demand-——not final demand, 
since exports, consumption and investment are 
holding up well, but demand from the trade net- 
work and possibly from other producers. Liquid- 
ity fell drastically because of the credit squeeze, 
the loss of retained profits consequent upon dis- 
tribution of the sharing funds, and a new require- 
ment that reserve funds be deposited in special 
accounts rather than used to finance working 
capital. The apparent result has been a substantial 
absolute fall in stockholding. Wholesale trade had 
already started to cut orders in late 1968. Those 
enterprises which could find export markets did 
so; others simply had to reduce output. 

One might in any case question the wisdom of 
restricting credit to trade enterprises, since the 
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drop in their stocks will hinder the development 
of the distributive network and may resurrect the 
shortage mentality of the past in producers. Some 
increase in stockholding was to be expected and 
welcomed after allocation controls were relaxed, 
although it should have been accompanied by 
price reductions to dispose of otherwise unsal- 
able stocks. 

Perhaps the most worrisome aspect of these 
events is the concomitant rise in employment. 
One tends to attribute this to average wage con- 
trol, but there are complications. First, the work- 
ing week has been reduced from forty-eight to 
forty-four hours for successive groups of enter- 
prises, beginning in 1968. But the data for 1968 
show that these enterprises had much better out- 
put and output per man performance than those 
not yet affected, and they did this without raising 
overtime. Another possible explanation is that the 
entire increase in industrial employment has 
taken place outside Budapest, because of the 
relocation of enterprises to the provinces and 
expansion of those already there; and new laborers 
from rural areas will be less productive initially 
than urban workers. There may also have been a 
shift toward more labor intensive products. What- 
ever the role of average-wage control in the dis- 
appointing productivity figures, the planners are 
understandably reluctant to give up the con- 
straint it imposes on wage inflation, especially 
since many workers already feel the impact of 
consumer price increases. The planners may also 
fear provoking unemployment. The balance of 
the argument is not yet clear. 

Another pressing issue is public discontent with 
the rules for distribution of profit shares. The 
large sums going in a single, visible lump to 
managers do not commend the system to workers, 
who are beginning to realize why managers have 
been so reluctant to increase wages. Since profit 
shares have replaced managerial premia, total 
managerial incomes actually increased by only 
4 percent in 1968 (they fell by 7 percent in 
metallurgy and engineering), but this is not so 
easily seen by the workers. Thus the system has 
created ill-feeling without even accomplishing one 
of its prime objectives: an increase in earnings 
differentials. Moreover, tying managerial in- 
comes so closely to annual profits may in itself be 
unwise, insofar as managers may become pre- 
occupied with short-run profits to the neglect of 
long-run considerations. Finally, one may doubt 
the rationale of basing incentives so heavily on 
profits when the price system is still such an im- 
perfect construction. 

The price system itself will require reconsidera- 


tion in the near future. It is hard to tell from avail- 
able data how prices could seemingly have re- 
mained so sticky—botb downward and upward— 
without more widespread evidence of dis- 
equilibria. The fall in demand discussed above has 
revealed some elasticity in producers’ supply 
curves but no willingness of producers to test the 
elasticities of the demand curves facing them. 
Enterprises are of course unaccustomed to operat- 
ing independent price policies. The aggregative 
indices, into which a significant proportion of 
fixed prices enter, may simply mask widespread 
price flexibility among free-price goods, or con- 
trary movements in these prices may cancel each 
other out. But the data show virtually no change 
in interindustry price relatives since January, 
1968. 

Whatever is done about price flexibility, a large 
proportion of prices will remain controlled for 
some time, while existing interindustry and inter- 
sectoral price ratios give little guide to efficient 
allocation. The substantial variation of profit 
rates between industries has little apparent justi- 
fication, and the massive subsidies cloud the pic- 
ture still further. Subsidies (primarily export 
subsidies) received by industrial enterprises in 
1968 represented 50 percent of total profits in 
industry. These seem to have been concentrated 
on a small group of big enterprises. Other very 
large items are the subsidies to consumer prices, 
to the prices of inputs into agriculture (necessary 
because agricultural output prices are still arti- 
ficially low), and direct subsidies to agricultural 


cooperatives. It is intended to reduce all of these 


over time, but the pace may be very slow. In the 
interim, costs and prices are heavily distorted 
throughout the economy. 

The inadequacies of the price system are an 
important obstacle to the establishment of freer 
capital movement, flexible forms of cooperation 
between enterprises, and some kind of capital 
market. Capital cannot be allowed to flow freely 
in response to profit rate differentials if these give 
misleading information. The absence of a capital 
market is felt all the more because the only source 
of credit is the monopolized banking system. 
There is little doubt that this monopoly must 
eventually be broken. As it stands, the Bank is 
hardly an appropriate vehicle to encourage risk- 
taking and imaginative ventures. 

The high degree of concentration in industry 
will not change in the foreseeable future. There 
has been some emphasis on the virtues of decen- 
tralization within existing large firms, but so far 
little has been done in this direction. 

Finally, we should mention Hungary’s desire 
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to change the mechanism of its trade relations 
with its Comecon partners. The reforms in foreign 
trade do not fit well with current Comecon trading 
arrangements; the large, highly differentiated ex- 
port subsidies were in part motivated by the need 
to induce enterprises to fulfill quotas fixed in 
Comecon negotiations without direct instructions. 
This is not a long-term solution, but the conserva- 
tive nature of the reforms in other countries has 
meant that they do not feel the same urgency 
about these problems as does, Hungary. 

The two years under the reforms have proven 
that the economy can operate without commands. 
Enterprises have been able to decide from whom 
to purchase inputs, what to produce, and to whom 
to sell, all without chaos—indeed, with a reason- 
able degree of equilibrium. The transition has 
been accomplished without inflation, without 
disastrous effects on the balance of payments, and 
without unemployment. The legacies (using 
Professor Neuberger’s apt term) of the command 
system are still powerful. In particular, enterprise 
horizons are still very short: they are unwilling to 
take risks, they do not innovate at a satisfactory 
rate, and they have not fully explored the range of 
their new authority. Moreover, the immense dis- 
tance of the previous price-input-output pattern 
from any kind of equilibrium has required, in or- 
der to facilitate the transition, various measures 
which have undesired effects: a wide range of di- 
rect controls, some degree of differentiation and 
specificity (to individual enterprises) of the newly 
operating parametric controls, and innumerable 
distortions in the price system (reflecting distribu- 
tional and other constraints). But the caution 
which dictated these measures was sensible, and 


all are amenable to correction within the basic 
context of the system. 

Our major conclusion is that there is little 
prospect of recentralization. The planners have 
shown themselves willing to accept enterprise 
actions differing from the plan. Moreover, while 
imposing limitations on their own discretionary 
authority, they have so restructured the appara- 
tus of economic administration that there is very 
little opportunity for creeping recentralization. 

Recentralization would therefore require a 
conscious, open political decision. At present 
there seems little likelihood of pressure for such 
a decision arising within the country. To be sure, 
the trade unions are criticizing various aspects of 
the reforms and their effects on workers, and there 
are conflicts between managers and Party secre- 
taries. But the public commitment of the entire 
top level of the Party to making the new system 
work is very strong. The obvious possible source 
of external pressure is the Soviet Union. Hungary 
has taken great care to make the reforms palat- 
able to the Soviet Union. It has more than kept 
up its end of Comecon trade, while increasing its 
dependence on trade with the U.S.S.R. Its over- 
tures to the West have been cautious; although it 
has obtained convertible currency loans, they 
have not been excessively large or widely publi- 
cized. It has made its aversion to workers’ man- 
agement unmistakeably clear. And for its part, 
the Soviet Union has taken an approving atti- 
tude—not wildly enthusiastic, but certainly not 
critical, and colored by somè genuine curiosity 
as to how it will all work out. This seems a reason- 
able position to maintain. 
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I 


The purpose of this paper is to compare the 
growth performance of the centrally planned 
economies of Eastern Europe with that of Euro- 
pean economies characterized by decentralized 
decision making. The investigation covers five 
centrally planned economies (Bulgaria, Czecho- 
slovakia, Hungary, Poland, and Rumania), four 
Western European countries (Spain, Greece, 
Norway, and Ireland), and Yugoslavia which has 
developed a decentralized socialist system. The 
choice of the countries included in the study re- 
flects a desire to have a representative group 
operating under different economic systems at 
comparable levels of development although it 
has, to some extent, been constrained by the 
availability of the data. 

The study covers the time period 1953 to 1965; 
the initial year has been selected to avoid the 
effects of postwar reconstruction in several of 
the countries in question while the choice of the 
terminal year has been dictated by data availa- 


bilities. The investigation is limited to manu-. 


facturing industry where the most important 
structural changes have taken place. 

As an indication of the relative level of eco- 
nomic development of the countries in question, 
in Table 1 we present estimates of per capita gross 
national product calculated by the use of pur- 
chasing power parities for the year 1955. The re- 
sults may be subject to considerable error and, 
due to differences in the statistical sources, there 
is greater comparability in the data among the 
centralized and among the decentralized econ- 
omies than between countries that belong to 
different groups. Nonetheless, it is encouraging 
that in the case of Yugoslavia—the only country 
that appears in both sets of calculations—the 
two estimates are very close. In any case, it would 
appear that the countries under study can be 
classified into three groups according to their 
relative levels of economic development: low— 
Greece, Yugoslavia, Bulgaria, Spain and Ru- 
mania; intermediate—Ireland, Poland, and Hun- 
gary; and high—-Czechoslovakia and Norway. 
The latter two groups will further be combined in 
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TABLE 1 


ESTIMATES oF Gross NATIONAL PRODUCT PER CAPITA 
OF SELECTED EUROPEAN Countries IN U.S. DOLLARS, 
1955, DERIVED BY THE USE oF PURCHASING 
POWER PARITIES 





Source: Column 1 derived from data in F. L. Pryor 
and G. J. Staller, “The Dollar Values of the 
Gross National Products in Eastern Europe, 
1955,” Economics of Planning, Vol. 6, No. i 
(1966). Column 2 from Bela Balassa, Trade 
Prospecis for Developing Economies (Rich- 
ard D. Irwin, Inc., 1964), pp. 384 and 385. 


distinguishing between “less developed” and 
‘more developed” countries among those under 
study. 


II 


International comparison of growth perform- 
ance is a formidable task and we approach it 
with some trepidation. There are difficulties in 
obtaining comparable data for the different 
countries, and a summary measure cannot take 
account of all the relevant variables. Compari- 
sons of growth rates of output disregard changes 
in inputs, marginal capital-output ratios neglect 
labor as well as capital accumulation in earlier 
periods, while labor productivity comparisons 
abstract from the capital factor. 

In recent years, it has become popular to 
separate the growth of output attributable to 
(a) the growth of factor inputs and (b) a residual 
presumably reflecting organizational changes, 
improvements in labor quality, and technical 
progress. The residual—also called the growth of 
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total factor productivity or, simply, total factor 
productivity—has been taken by some writers 
to be an indicator of growth performance [1] [2]. 

The separation of factor inputs and total factor 
productivity as sources of economic growth as- 
sumes that (a) there are no economies of scale; 
(6) organizational changes, improvements in 
labor quality, and technical progress are inde- 
pendent of the growth of factor inputs; and (e) 
factor inputs represent purely a cost and their 
growth does not contribute to economic welfare. 
We will initially accept these assumptions in 
calculating total factor productivity for the 
countries under study. Subsequently, we will 
remove assumptions (a) and (b) in order to esti- 
mate net factor productivity, defined as the 
residual growth rate that is obtained if one ad- 
justs for both the direct and indirect effects on 
growth of increases in factor inputs. Finally, we 
will consider the question of the welfare signifi- 
cance of increases in factor supplies. 


IMI 


In calculating total factor productivity, we 
have first attempted to fit production functions of 
the form shown in equation (1) to data on indus- 


(1) O = e LeKR? 


trial output (0), employment (Z), and the capi- 
tal stock (K) in manufacturing industries, both 
with and without constraining the sum of the 
exponents to one. However, for various reasons, 
such as multicollinearity, the shortness of the 
period of observation, and the variability of the 
data, statistically significant results have not 
been obtained. We have therefore used equation 
(2), obtained by differentiating the logarithmic 
form of equation (1), to estimate total factor 
productivity (y). 

In the equation, o, }, and k denote the rate of 
' growth of industrial output, labor, and capital 


' (2) O m y -+ al + BR 


respectively, while @ and § are the elasticities of 
output with respect to labor and capital. With 
perfect factor markets, œ and £ are the shares. of 
labor and capital, and we can use estimates of 
factor shares to weight the factor inputs. But 
there are no capital markets in the Eastern 
European economies, and the valuation of capital 
is largely arbitrary. Accordingly, it has been 
necessary to make some assumptions concerning 
the rate of return to capital in these countries, 
' In the Western European countries under 
study, the share of labor is between 45 and 65 
percent and the gross rate of return to capital 
ranges from 18 to 22 percent. If 5 percent is 


deducted for depreciation, the corresponding net 


` rate of return is between 13 and 17 percent.! 


These rates have been used in evaluating the 
returns to capital in the Eastern European coun- 
tries for which capital stock data are available in 
absolute terms: Hungary, Rumania, Czecho- 
slovakia, and Yugoslavia. The resulting labor 
shares for these countries are all in the 45 to 65 
percent range. Given the uncertainties associated 
with the data, we have used both 45 and 65 per- 
cent as an estimate of the share of labor in manu- 
facturing industry. 

Data on the growth of output, capital, and 
labor are presented in columns 1 to 3 of Table 
2 while estimates of total factor productivity 
calculated under alternative assumptions as 
regards labor’s share in output are shown in ~ 
columns 4 and 5. To avoid giving undue 
weight to initial or terminal years, growth rates 
of output and factor inputs have been calculated 
by regressing the relevant data on time. Growth 
rates of output and capital stock are in real terms 
although there is a suspicion that the Bulgarian 
capital stock figures have not been appropriately 
deflated. Data on the capital stock and, to a lesser 
extent, on output are subject to considerable error 
in the other socialist countries, too, and error 
possibilities exist also in regard to capital stock 
estimates for Western European countries. 
Sources of data are described in the Appendix. 

The interpretation of the results is reasonably 
straightforward. Irrespective of the choice of 
input weights, Rumania, Spain, and Yugoslavia 
show the most rapid increases in total factor 
productivity among the countries in question. 
With an appropriate deflation of the capital 
stock figures, Bulgaria would probably also ap- 
pear in this group. The results thus lend credence 
to the contention that among countries that have 
passed the take-off point, the possibilities for 
utilizing existing technological knowledge permit 
more rapid growth in countries at lower than at 
higher levels of development. 

Greece, however, provides an exception inas- 
much as it belongs to the first group of countries 
in terms of the level of development and the 
second in terms of growth performance. Within 
the latter group, Norway and Czechoslovakia 
appear to be in the lead, followed by Greece and 
Poland, with Ireland and Hungary at the bottom 
of the list. But the ranking of these countries is. 
affected if different input labor shares are assumed 
in particular cases, . 

l By comparison, a range of 8 to 20 percent has been 


suggested by Bergson in regard to the Soviet Union 
[2, p. 20]. 
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TABLE 2 


Rates or GROWTH OF OUTPUT AND Factor Inputs AND MEASURES OF FACTOR PRODUCTIVITY 
IN THE MANUFACTURING INDUSTRY OF SELECTED EUROPEAN COUNTRIES 


























(1) (2) (3) (4) (5) (6) (7) 8 O) 
Annual Rate of Growth | Total Factor Net Factor Productivity 
Country Period Productivity Case A Case B 
Output | Capital | Labor nn ATÁ 
a= 45 | am .65 | =,45 | a=.65 

Bulgaria cing veceas Geen 1953-65 } 12.5 2.6 3.4 | — 3 7 
Czechoslovakia......... 1953-65 7.0 2.1 2.9 7| 1.6 
Hung denso 1953—65 6.5 1.1 2.0 j — 4 6 
Poland....ccsscccveees 1961-65 6.6 1.7 2.4 Ae | 
Rumania.........0.0-: 1953-65 | 11.1 4.6 5.5 2.7 | 3.8 
Centrally planned 

economies 
—including Bulgaria*... 2.4 3.0 6] 1.5 
—excluding Bulgaria"... 2,4 3.2 8| 17 
GreeCC i-y.ccdpalieck dates 1951-65 6.9 1.7 2.6 AE a 
BEAN eta PEE ET 1953—65 4,7 1.7 2.2 8) 1.4 
Norway........-:eee6 1953-65 5.4 2.2 3.1 4 2.4 
DAI ea A 1959-65 | 11.2 4.5 5.3 2.51 3.7 
Decentralized private 

enterprise economies*. 2.5 3.3 1.0 | 2.2 
Yugoslavia............ 1953-65 | 11.8 4.5 4.7 2.4} 2.6 


Decentralized economies* 


* Unweighted average. 
SOURCES: See Appendix. 


It further appears that unweighted averages of 
total factor productivity differ little between the 
centralized socialist economies and the decen- 
tralized private enterprise economies. The situa- 
tion changes, however, if we add Yugoslavia to 
the second group. Now decentralized economies 
seem to be ahead of centralized economies by at 
least one-half of one percentage point. 


IV 


Using total factor productivity as an indicator 
of the country’s growth performance reflects the 
assumption that the results are independent of 
the rate of growth of the inputs themselves. This 
assumption will not be fulfilled if the quality of 
productive factors of a later “vintage” is superior 
to those of an earlier vintage or if there are in- 
creasing returns to scale. In the first eventuality, 
the average quality of factors will be positively 
related to the rate of growth of factor inputs; in 
the second, the rapid growth of factors will bring 














2.9 3.6 1.3; 2.3 


forth increases in output by increasing the scale 
of production. As to the former, the reduction in 
illiteracy, improvements in schooling, and the 
institution of training programs which may be 
associated with the rapid growth of labor in 
manufacturing, will raise the quality of the labor 
force while the capital stock is upgraded as new 
investments embody more advanced technology. 

We have attempted, therefore, to divide the 
estimates of total factor productivity into two 
parts: a part explained by the indirect effects of 
the growth of productive factors and a residual 
termed “net factor productivity” which may more 
adequately reflect the differences between coun- 
tries in regard to their systems of economic deci- 
sion making and organization. To do this, it 
is necessary to quantify the relation between 
factor input growth and total factor productivity 
as defined earlier. 

For U.S. manufacturing, A. A. Walters has 
found evidence of increasing returns to scale of 
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from 27 to 35 percent [5]. But Walters’ results: 


may reflect improvements in factor qualities as 
well, and we have interpreted them as such. At 
the same time, one can assume that in countries 
at lower levels of development there is more scope 
for improving factor qualities and exploiting 
economies of scale than in the United States. The 
results obtained for U.S. manufacturing industries 
therefore may represent a lower limit to the joint 
effects of the two influences as they operate in 
national economies that are less developed 
industrially. 

At any rate, the U.S. results derive from the 
experience of a single country, and greater con- 


fidence can be placed in the figures if inter- 


country comparisons are made. We have at- 
tempted to do this by estimating the relationship 
between the average growth of factor inputs and 
total factor productivity in a cross-country re- 
gression. In order to increase the number of 
observations available, we have used data for 
four-year subperiods in the countries under study, 
with the exclusion of Bulgaria whose capital stock 
figures are suspect. The results are given in equa- 
tions (3) and (4). 


(3) yi = .09 + S47; 
(0.13) (4.24) 

(4) yg = 1.60 + AST s 
(2.76) (3.96) 


R? =.50, D.W.=2.27 


R? = 47, DW. = 1.61 


where Tı and T, are the growth rates of factor 
inputs weighted by æ = .45, 8=.55 and by a=.65, 
B= .35, respectively, and ¢ values are shown in 
parentheses. 

The results tend to confirm our suspicion that 
in countries at a level of development as those 
under study, the indirect effects of growth in 
factor inputs on the growth of output can be very 
substantial. Equations (3) and (4) show this to be 
from 45 to 54 percent of the direct effect. It should 
be added that the # values correspond to levels of 
significance exceeding 99 percent while the exclu- 
sion of other variables from the equation limits 
the values taken by the coefficients of determina- 
tion. On the basis of Walters’ results and our find- 
ings, we have next adjusted the total factor pro- 
ductivity figures on the assumption that a 1 per- 
cent increase in combined factor inputs yields (A) 
an added .3 percent or (B) an added .5 percentage 
point growth of industrial output. The resulting 
net factor productivity figures are presented in 
columns 6-7 and 8-9 of Table 2. 

This adjustment favors countries where the 
rate of growth of factor inputs has been relatively 


low. Thus, Norway joins Rumania, Spain, and 
Yugoslavia among countries with the highest net 
factor productivity and the relative positions of 
Ireland and Czechoslovakia are also improved. 
Furthermore, the imbalance between the less 
developed and the more developed countries of 
the group indicated by comparisons of total factor 
productivity is greatly reduced. For instance, 
while the unweighted average of total factor 
productivity (with a@=.45) is 5.0 for Greece, 
Spain, Yugoslavia, and Rumania as compared 
to 3.0 for Czechoslovakia and Norway, the cor- 
responding net factor productivities are 2.8 and 
2.0 under case A and 1.4 and 1.2 under case B. 

Using net factor productivity as an indicator 
of growth performance, the differences between 
Yugoslavia and the other decentralized countries 
also tend to diminish—significantly so if the 
higher labor share is assumed. In turn, decen- _ 
tralized economies now appear in a much more 
favorable light than the centrally planned econo- 
mies. While the results for the latter group of 
countries are affected by the exceptionally poor 
showing of Bulgaria due in part to the previously 
noted data problems, even excluding Bulgaria net 
factor productivity is decidedly higher in decen- 
tralized than in centrally planned economies. 
Thus, the hypothesis that the comparable gains in 
total factor productivity attained in Eastern 
Europe are the result of more rapid growth in 
factor inputs appears to be supported by our 
findings. 

Finally, it should be noted that factors other 
than the direct and indirect effects of input 
growth would seem to have a negative impact on 
the growth of output in five countries if the lower 
(.45) value is assumed for the æ coefficient and the 
higher value (.5 percent) is used for indirect 
effects. This unlikely result may be interpreted as 
evidence that the higher values of œ are more 
reasonable. With a=.65 only Hungary and Bul- 
garia show negative net factor productivity, and 
Hungary is a special case because of the 1956 
events, as is Bulgaria because of data problems. 
Of course, the results might also be interpreted as 
evidence that the indirect effects of factor input 
growth on total factor productivity are less 
pronounced than is assumed in case B. 


y 


Net factor productivity has been estimated 
under the assumption that part of the increase in 
total factor productivity is explainable by the in- 
direct effects of the growth of factor inputs on 
output growth, when such indirect effects reflect 
economies of scale and-improvements in factor 


318 AMERICAN ECONOMIC ASSOCIATION 


qualities. There are few problems with the first 
assumption, but the second opens possibilities 
of error since it disregards possible differences in 
the rate of improvement of the quality of capital 
and labor. The resulting error will be the greater, 
the larger are differences in factor growth rates. 

To remove this source of error, it would be 
necessary to estimate the extent of improvements 
in the capital stock and in labor over time. While 
“embodied” technical progress has been much 
discussed in recent years,? no reliable estimates 
exist and even less can be said of its numerical 
importance in the countries under consideration. 
Similar considerations apply to the extent of 
improvements in the labor force. At the same 
time, Walters’ findings and our regression results 
suggest that the proportionality assumption made 
in this study does not involve substantial error. 
, The problem remains that we have considered 
factor inputs purely as a cost and thus have at- 
tached no welfare significance to increasing the 
rate of saving and reallocating labor from low- 
productivity occupations or from the ranks of the 
unemployed to manufacturing industry. Yet, 
while in Western Europe (although: not in 
centrally planned economies) capital accumula- 


tion largely depends on individual decisions and 


the absorption of labor in manufacturing industry 
is predicated on the availability of labor, the 
growth of factor inputs is affected by the economic 
policies followed. 

It has not been possible to incorporate such 
considerations in the present study, however. 
Apart from the difficulties of statistical measure- 
ment, these considerations raise intricate welfare 
problems. In this connection it may be recalled 
that the Soviet Union was strongly criticized for 
forced reductions in consumption (increasing the 
rate of saving) and forced collectivization (in- 
creasing the mobility of labor) during the 1930’s. 
Today some would look differently at that period 
of “initial accumulation” but any judgment would 
involve interpersonal and intertemporal com- 
parisons which we have wished to avoid in this 
paper. 

VI 


A further question is whether there have been 
significant changes over time in the growth per- 
formance of the countries under consideration. In 
order to deal with this question, we have divided 
the total period into two subperiods—1953-59 
and 1959-65. But instead of simply comparing 
estimates of factor productivity in the two sub- 
periods, we have used a statistical test which 


3 This problem was first raleed in [4]. 


involved calculating the value of the elasticity of 
output with respect to labor (æ) that would equate 
factor productivity between periods in the three 
cases considered earlier? A judgment as to 
whether the calculated values of a are reasonable 
or not permits us to conclude whether and in what 
direction factor productivity has changed. 

In Table 3 we show the condition placed on & 
in order that factor productivity in the period 
1959-65 is greater or equal to that for the period 
1953-59. On the assumption that the actual value 
of a will be between 0 and 1 and, most likely, 
between .45 and .65, we can conclude that (a) an 
increase in factor productivity has definitely 
occurred in Spain, Hungary, and Ireland while 
there has been a decline in Czechoslovakia and 
Greece and (b) factor productivity also seems to 
have increased in Bulgaria and Norway and de- 
creased in Rumania and Yugoslavia. 

There is some support in our findings for the 
hypothesis that in the more developed economies 
of the group, decentralized decision making has 
been more successful in maintaining or raising 
factor productivity than central planning. Thus, 
an increase in factor productivity has occurred in 
Norway and Ireland while a decrease is shown for 
Czechoslovakia. The exception to this hypothesis 
provided by Hungary may in fact be just that: an 
exception explainable in terms of the retarding 
effects in the earlier period of the 1956 events. 
As far as the less developed countries are con- 
cerned, no unambiguous conclusions are suggested 
by the results since improved performance occurs 
in Spain and Bulgaria, while a decrease in total 
factor productivity is shown in Greece, Rumania, 
and Yugoslavia. 

‘Vil 

In this paper an attempt has been made to. 
compare the growth performance of five centrally 
planned economies, four Western European coun- 
tries and Yugoslavia—the only country with a 
decentralized socialist system. The countries 
selected for the investigation can also be classified 
according to the degree of economic development: 
low (Greece, Yugoslavia, Bulgaria, Spain, and 
Rumania), intermediate (Ireland, Poland, and 
ee and high (Czechoslovakia and Nor- 
way ; 

Calculations of total factor productivity for the 
manufacturing sector in the 1953—65 period show 
the low-income countries other than Greece in the 
lead, with Ireland and Hungary at the bottom of 


* This technique of analysis is due to Kaplan and has 
been previously used by him to analyze changes in total 
factor productivity in the Soviet Union [3]. 
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TABLE 3 


CONDITIONAL VALUES OF THE ELASTICITY oF OUTPUT WITH RESPECT TO LABOR FOR 
WHICH Toran Factor PRODUCTIVITY INDUSTRY IN 1959-65 Is as GREAT OR 
GREATER THAN IN 1953-59 ror SELECTED EUROPEAN COUNTRIES 


Comparison of 
Total.Factor 
Productivity 





* 1961-65 compared with 1951-61. 
t 1961-65 compared with 1957-61. 


the list. Averages of total factor productivity for 
centrally planned economies and Western Euro- 
pean countries are about the same but adding 
Yugoslavia to the second group puts decentralized 
economies ahead of centrally planned economies. 

The measurement of total factor productivity 
reflects the assumptions of constant returns to 
scale and unchanged factor qualities over time. 
These assumptions are not fulfilled in practice; 
indeed, our results indicate the existence of a 
' positive correlation between the growth of factor 
_ inputs and total factor productivity. Adjusting 
‘ for the effects of the former on the latter, we ob- 
tain estimates of net factor productivity. As this 
' adjustment favors countries with a relatively low 
rate of growth of factor inputs in manufacturing, 
the relative positions of Norway, Ireland, and 
‘Czechoslovakia improve while Bulgaria, Spain, 
‘and Yugoslavia now rank lower. 

It also appears that if we adjust for the indirect 
effects of the growth of factor inputs, differences 
in the growth performance of countries at lower 
and at higher levels of development are reduced; 
Yugoslavia’s advantage over decentralized free 
enterprise economies disappears; and the latter 
group of countries has a decided edge over cen- 
trally planned economies. Such an advantage is 
also shown if we consider changes in factor pro- 
ductivity over time. 

Apart from the conceptual problems and the 
statistical difficulties of the calculations, note 


| 
| 


| Comparison of Net Factor 
Productivity 


Case B 


a> .30 
a> 2,88 
a<1.01 
(n.a.) 
as .01 


as .23 
a<1.66 
a< .78 
esi.il 


a> .75 





should be taken of the fact that the procedure ap- 
plied considers the growth of factor inputs as a 
cost and attaches no welfare significance to it. 
If instead we take a high rate of saving and in- 
creases in manufacturing employment to have 
welfare significance in themselves, the relative 
position of the socialist countries will improve. 
But against this we should set the relatively poor 
performance of agriculture in these countries 
which has not been considered in this study; yet 
increases in the capital stock and in labor have 
taken place in part at the expense of agriculture. 


APPENDIX 


Bulgaria: Growth rates of industrial output, capital 
stock and labor were derived from Lazarcik and Wyn- 
nyczuk, Bulgaria: Growth of Industrial Output 1934 and 
1948-1965, Occasional Paper No. 27 of the Research 
Project on National Income in East Central Europe, 
pp. 4and 9. 

Csaechoslovakta: Growth rates of mdustrial output, 
capital stock, and labor were derived from Lazarcik and 
Staller, A New Index of Csechoslovah Industrial Output 
1937 and 1947-1965, Occasional Paper No. 24 of the 
Research Project on National Income in East Central 
Europe, pp. 24 and 27. In estimating factor shares, pay- 
ments to labor were obtained from Lazarcik and Staller, 
ibid., p. 49, while value of net capital stock was esti- _ 
mated as 75 percent of full replacement value given in 
L. Alton and Associates, Csechoslovak National Income 
and Product (1947-1948 and 1955-1956) (Columbia 
Univ. Press, 1962), p. 223. 
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Rumania: Growth rates of industrial output, capital 
stock, and labor were derived from Tables 36, 46, 47, 
and 49 in Directia Centrala de Statistica, Anuarul 
Statistic al R.P.R., 1968. Net capital stock and pay- 
ments to labor used in estimating factor shares are from 
M. Montias, Economic Development in Communist 
Rumania (M.I.T. Press, 1967), pp. 57 and 58. 

Yugoslavia: Growth rates of industrial output and 
labor were derived from Federal Institute for Statistics, 
Statisiicks Godisnjak, 1968, pp. 164 and 170. Growth 
rate of net capital stock was derived from I., Vinski, 
“Fixed Assets, 1946-1966,” Yugoslav Survey, Nov., 
1968, p. 88. Net values of capital stock and payments to 
labor used in estimating factor shares are from I. Vinski, 
ibid., p. 88, and Federal Institute for Statistics, Imer- 
industry Relations for the Yugoslav Economy in 1962 
(Belgrade, 1966), respectively. 

Poland: Growth rate of industrial output derived 
from data provided by Thad Alton, Director, Research 
Project on National Income in East Central Europe. 
Growth rates of industrial capital and labor derived 
from Central Statistical Office, Rosnek Statystesny, 1968, 
pp. 65, 100, and 180. 

Hungary: Growth rates of output were derived from 
a series prepared by L. Czirjak of the Project on Na- 
tional Income in East Central Europe. Data on the 
capital stock, Jabor, and payments to labor were ob- 
tained from the Hungartan Statistical Yearbook and 
other publications of the Hungarian Statistical Office. 

Greece: Growth rates of output and data on payments 
to labor and capital are from U.N., Growth of World 
Industry. Data on employment and the capital stock 
were made available by Professor Balopoulos, Director 
of the Center of Planning and Economic Research in 
Athens. 

Ireland: Growth rates of output and data on pay- 
ments to labor and capital are from U.N., Growth of 
W orld Industry, and manufacturing employment figures 
are from the International Labor Office, Yearbook of 


Labor Statistics. Capital stock in manufacturing was 
estimated for 1853-1959 in Edward Nevin, The Captial 
Stock of Irish Indusiry, The Economic Research Insti- 
tute, Paper No. 17. We made adjustments for the appar- 
ent overestimation of depreciation on investment prior 
to the second World War and extended the figures from 
1959 on, 

Spain: Growth rates of output and data on payments 
to labor and capital are from U.N., Growth of World 
Indusiry, and manufacturing employment figures from 
I.L.O., Yearbook of Labor Statistics. Estimates on the 
capital stock were made for 1965 in La Riqueza Nacional 
de Espana. These figures were adjusted on the basis of 
the gross investment figures provided in a private com- 
munication by Professor Lasuen of Madrid University 
and estimates of depreciation derived from national 
accounts statistics. 

Norway: Growth rates of output and data on pay- 
ments to labor and capital are from U.N., Growth of 
World Industry, and manufacturing employment figures 
from I.L.O., Yearbook of Labor Statistics, Capital stock 
data were made available by Odd Aukrust, Research 
Director of the Norwegian Central Bureau of Statistics. 
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DISCUSSION 


Jous M. Montas: Anyone with the heart to read 
recent Czech or Slovak papers must agree with Professor 
Ky¥n that the reforms, which still had some life left in 
them early this year, are moribund. The speeches of 
Prime Minister Cernik and Minister of Planning Vaclav 
Hila delivered before an assembly of Czechoslovakia’s 
most important enterprise directors on October 17, 
1969,1 contained passages that could have been plucked 
from Antonin Novotny’s final condemnation of Czecho- 
slovakia’s first set of reforms introduced in 1958-59, 
when he argued that central controls had been exces- 
sively loosened and that the only remedy was to 
strengthen the central direction of the economy. In 
contrast to 1963, however, the voices of dissent are now 
silent. Ota Sik is no longer here to contend, as he did on 
that earlier occasion, that the reforms failed “not be- 
cause they went too far but because they did not go far 
enough.” f 

In all fairness, though, it must be recognized that the 
strictly economic case for market reform in Czecho- 
slovakia may not be so strong as it was a year or two 
ago. A foreign invasion, a balance-of-payments crisis, 
and domestic inflation hardly create favorable condi- 
tions for a smooth transition from a command to a 
market economy. An invasion followed by a political 
crisis cannot fail to shorten the planners’ horizon and 
reduce the present value of the future gains in efficiency 
that are expected from the reform. Once foreign ex- 
change and material reserves have been used up to meet 
immediate exigencies, planners averse to risk may see 
no alternative but to tighten the reins on domestic 
producers. 

Let me turn now toa less melancholy subject. Portes’ 
scholarly and dispassionate study of the Hungarian 
reforms comes to an optimistic conclusion which I am 
on the whole inclined to share, as long at least as the 
present politico-economic environment endures. 

So far the most encouraging aspect of the Hungarian 
reforms has been the central authorities’ ability to 
create relatively favorable macroeconomic conditions 
for decentralized decision making. They have avoided 
the trap into which the Novotny-led team of economic 
planners fell headlong in 1960-61 when they overloaded 
the investment program, stepped up output when 
bottleneck sectors were strained to capacity and pre- 
cipitated a balance-of-payments crisis that helped wreck 
Czechoslovakia’s first set of reforms. The seriousness 
with which the Hungarian authorities are taking the 
reforms is indicated by their willingness to cut back 
centralized investments to make room for an unantici- 
pated rise in decentralized investments. They have used 
bank controls and fiscal policy (via the special measures 
for discouraging wage increases described by Portes) 
to ward off inflation, which, if not checked at the source, 
would invite the extension of price controls and other 
types of centripetal measures. (In Yugoslavia, for ex- 
ample, the efforts to combat inflation in the late 1950s 
led to temporary recentralization.) The subsidies the 


1 Hospodářská noviny, No. 43, Oct. 24, 1969. 
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Hungarians have continued to lavish on their export 
industries and the high tariff barriers they have imposed 
on imports, irrespective of their microeconomic justifica- 
tion, have helped to keep up foreign exchange holdings 
and to stave off a crisis which might have compelled the 
central authorities to intrude again into the detailed 
affairs of enterprises. A measure of macroeconomic sta- 
bility, moreover, is a necessary condition for a further 
decontrol of producers’ and consumers’ prices, which in 
turn is essential for the reform to have the beneficial 
effects on efficiency that its designers are reckoning on. 

Not that all the macroeconomic problems have been 
successfully resolved. A sellers’ market still prevails in 
most sectors, but particularly in the capital goods in- 
dustries. The fiscal instruments of the Hungarian 
reform described by Portes are still crude. A number of 
Hungarian economists, for instance, have pointed out 
the adverse effect on labor productivity of penalizing 
enterprises for increasing the average wage paid out to 
their workers. In Hungary’s presently tight labor mar- 
ket, managers can hire workers at higher wages and 
still maintain the size of the enterprise’s “sharing fund” 
—the principal source of their incentive payments—as 
long as the new workers are in relatively low skill cate- 
gories and the weighted average of all wages is kept 
down. A rise in the wage bill relative to the value of the 
capital stock, moreover, may actually help to fatten the 
sharing fund because it allows the management to raise 
the sharing portion. These chinks in the reform are 
reported to have brought about the abnormal decline in 
the growth of Jabor productivity observed in the last 
eighteen months.” 

Basing the development and sharing portions on the 
enterprise’s capital-stock-to-wage-bill ratio has another 
potentially undesirable consequence: it discourages 
managers from taking any measures that might make 
their enterprise more capital intensive. To be attractive 
to managers seeking to maximize their sharing fund, an 
investment leading to an increase in the capital in- 
tensity of the enterprise must be much more profitable 
than in the absence of these profit-sharing rules. Rules 
restraining the managers’ aggregate demand for invest- 
ments may be a good thing, but there is no particular 
reason to expect them to induce an efficient discrimina- 
tion between economically justified and unjustified 
projects. 

This last consideration brings us to the microeconom- 
ics of the Hungarian reforms. Here much remains to be 
done before the system change begins to yield a clear 
improvement in resource allocation. Neither the price 
system nor the existing organization of enterprises, 
which effectively shields most of them from competitive 
pressures, can yet be counted on to support an efficient 
decentralization of decision making at the enterprise 
level. The main contribution of the reform so far has 


aWhy Ia Productivity Declining?” Figyel8 (Buda- 
pest), No. 36, Sept. 3, 1969, p. 4, and "Income Regula- 
tion and Structure," Figyeld, No. 33, Aug. 13, 1969, p. 3. 

t “Distribution Instead of Trade,” Figyeld, No. 40, 
Oct. 1, 1969, p. 3. 
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been to free the enterprise of artificial constraints that 
formerly diminished its effectiveness. It is most prob- 
able, for instance, that useful technological and com- 
mercial information is now flowing much more freely 
throughout the economy, thanks to the possibilities 
now open to enterprises of engaging in spontan- 
eous, mutually advantageous cooperation. Similar 
benefits may be expected from the closer contacts of 
‘domestic enterprises with their foreign suppliers or 
clients. This should eventually benefit Hungary’s R and 
D efforts. To what extent inefficient prices will tend to 
distort the scarcity signals received by enterprises 
through these new channels and how these distortions 
will affect innovation and technical progress is not clear. 
Neither is the net effect of the change in system on risk- 
taking and innovative entrepreneurship, if one considers 
the entire range of decisions formerly arrogated by the 
center and now in part devolved upon enterprises. 

We now come to what may be the fundamental 
problem inherent in the incremental transition from a 
centralized to a market system, where fiscal measures 
and monetary controls are meant to keep enterprises 
on the “right tracks” (at least until the market and 
competition have become sufficiently strong to exert 
the requisite pressures), If the center and its ministries 
are to guide the input and output decisions of enter- 
prises through highly specific taxes and credit controls, 
they must collect and process as much information as if 
they were to issue the corresponding commands, (The 
detailed analysis of sales, costs, and profits is likely to 
rest ultimately on the same input coefficients as are 
used in materia!-balances planning.) If, on the other 
hand, these executive organs, in the spirit of reform, are 
bent on curtailing their operational responsibilities, 
then the coordination they ensure and the guidance they 
provide must be macro- rather than microeconomic in 
character. This leaves a greater scope for the enterprise 
to choose among its inputs and outputs and to mold its 
investment projects in accord with prevailing adminis- 
tered prices and other factors affecting profits, in the 
absence of any micro-coordination. 

For these various reasons, I would anticipate a tem- 
porary drop in efficiency in the transition period of a 
‘major reform, at least if the former centralized system 
had been reasonably managed. Creeping recentraliza- 
tion to cope with manifest symptoms of inefficiency may 
easily occur in the transition, especially if the old minis- 
terial apparatus has not been dismantled (as it was in 
Yugoslavia as early as 1951-52). If Portes is correct in 
his assessment, it augurs well for the Hungarian reforms 
that the ruling Party organs and the Council of Minis- 
ters are pushing ahead with the reforms and resisting 
the temptation of correcting its unsalutary side-effects 
by resorting to coercive measures. 

Turning now to the economic model of workers’ man- 
agement that Jaroslav Vanek‘ has just so eloquently 
defended, I am impelled to enter two serious reserva- 
tions concerning the workers’ choice between income 


1 “Decentralization under Workers’ Management: 
A Theoretical Appraisal,” published in the Dec., 1969, 
A.E.R., pp. 1006-14, but presented at this session. 


and security and the reaction of the system to exogenous 
changes in demand. 

An important, though often neglected, condition for 
Pareto optimality is that every participant in a system 
should equalize the marginal rate of substitution be- 
tween income and security, which may be defined, as a 
first approximation, as the inverse of the expected 
variance associated with his income. In a capitalist 
economy with a well-developed market for securities 
bearing various degrees of risk, every individual should 
be able to find the combination of employment and 
income-yielding assets most suitable to him, given the 
market value of his services and his initial wealth. In a 
collective economy of the Ilyrian-type, however, an 
individual may not enjoy this opportunity. If he is er- 
tremely risk-averse, as most workers are likely to be 
since they have not enough wealth to take chances, 
the only option open to him is to seek admission to a 
collectively run enterprise with a record of steady 
profits where his income will be least subject to fluctua- 
tions.’ Tf he is located in a community where employ- 
ment opportunities are limited or if his skills happen to 
be most useful in an industry, such as women’s fashions, 
where sudden changes in demand can be expected to 
cause appreciable variation in profits and in workers’ 
dividends, he will have no adequate way of protecting 
his income—unless he can somehow find some other in- 
dividual(s) willing to reduce his risks in exchange for 
abandoning at least some portion of his claims to a 
fluctuating dividend. (Note, incidentally, that he will 
no more be able to buy insurance against the risk of low 
dividends, at least from profit-seeking insurers, than 
capitalist entrepreneurs wishing to insure themselves - 
against low profits or, nonrandom losses, as, in either 
system, the occurrence of losses in one firm is likely to 
be significantly correlated with the occurrence of losses 
in other firms in the same industry as well, possibly, as 
in firms belonging to other industries.) Only individuals 
more prone to take risks than he is can help the risk- 
averse members of the collective. But the exchange of 
security against income, whether or not it is carried 
out among men belonging to the same collective or to 
different firms, will subvert the system. A minority of 
the system’s participants will end up taking most of the 
risks and engrossing most of the wealth. If individual 
adjustments of this sort were allowed to go on far and 
long enough, the Illyrian system would lose its dis- 
tinguishing characteristics and become capitalistic in 
all but name. That such mutually advantageous ex- 
changes are more than just a theoretical possibility is 
suggested by the experience of the Volkswagen Works 
with its stock-sharing plan: most of the workers to 
whom shares were distributed in 1960 are said to have 
sold them at the highest price they could get for them. 


6 If the collectively run enterprise, in order to cater 
to the risk aversion of most of its members, sets up a 
reserve fund to cushion the dividend from fluctuations 
in profits, then it freezes resources which could have 
been invested productively or consumed if decisions had . 
been made by, or on behalf of, Individuals willing and 
able to bear greater risks, 


I 
by 
It 
l 
l 
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Few of the employees at the Renault plant, where a 
stock-sharing scheme has just been launched, are ex- 
pected to hold on to them. At the European levels of 
real income, at any rate, workers still prefer cash to a 
share in the uncertain returns of the enterprise. 


ment economy since than. The sequence of three dif- 
ferent systems within a relatively short period of time 
offers a precious opportunity for an analysis of compara- 
tive efficiency of these systems. Some of the results 
are shown in the table below. 


RATES OF GROWTH OF OUTPUT AND FACTOR INPUTS AND MEASURES OF 
FACTOR PRODUCTIVITY IN MANUFACTURING, MINING, CONSTRUCTION, 
AND CRAFTS IN YUGOSLAVIA, 1911-67 





Annual Rates of Growth Total Factor 
Output Capital Labor Procucuvity 
Capitalism 
1911-32* 3.28 3:52 1.87 0.71 
1932-40 4.67 2.59 0.72 3.16 
1911-40 3.72 3.22 1.50 1.50 
Central planning 
1940-54* 5.91 9.99 4.16 —1.04 ; 
Self-government 
1954-67 10.31 7.84 4.44 4,44 


* War years 1914-18 and 1941—45 are left out. 
Source: B. Horvat, “Tehnički progres u Jugoslaviji,” Institute of Economic Studies, 


Reprint No. 85, p. 48. 


The adaptation of an industry made up of single- 
product firms to changes in demand, as Benjamin Ward 


, bas shown, would take place through the creation and 


' the dissolution of firms rather than through the varia- 


tion in the output level of existing firms. The adjustment 
process in Illyria would presumably be slower than in a 
capitalistic system, except in the limiting case where the 
firms facing an increase in demand in both systems were 
already operating at full capacity. If there were in- 


. divisibilities in the production process and/or delays 


in bringing new firms to the most advantageous scale of 
output, the industry’s time lag in responding to market 
changes could easily lead to cobweb-type dynamic in- 
stability. Even if it were stable, the system’s lags in re- 


sponse to demand changes would reduce the level of 


welfare that it could deliver, 2s compared to an other- 
wise identical system where the output of the individual 
enterprises was unconstrained. 

Branko Horvat: One may compare the growth per- 
formance of different countries in the same period of 
time. One may also compare growth and efficiency in- 
dicators of the same country at different points of time. 
The former approach was chosen by B. Balassa and T. 
Bertrand in the stimulating paper I have been asked to 
discuss. I propose to complement briefly their analysis 
by choosing the latter approach. 

. Yugoslavia is probably unique among all countries 
in having experienced all three basic contemporary 
socioeconomic systems within the time span of a gen- 
eration. It passed through capitalist market economy 


. before the war, it established centrally planned economy 


after the war, and it has been pioneering in self-govern- 


-m m 


Capitalist period is divided in two subperiods: one 
before the Great Depression and the other after it. The 
period of central planning has not been determined 
arbitrarily. It was established by an econometric anal- 
ysis that the production function before 1954 had been 
completely different from the one after that year. The 
table is based on the Cobb-Douglas production function 
in its most convenient form 


L K 
Ê r++ il~- a g 
Labor coefficient a=0.58 is taken from the year 1967, 
Compared with capitalism, central plenning increased 
the rates of capital and employment growth by three 
times. Since output growth lagged behind, the change 
in total factor productivity was negative. If Yugoslavia 
continued to practice central planning, it would, of 
course, become positive as in other centrally planned 
economy. The most likely interpretation of our data is 
as follows. The introduction of central planning speeds 
up growth, but increases inputs relatively more than 
output, and so lowers productivity as compared with 
other economic systems. Later on, total productivity 
of factors may grow at high rates but at any one time 
its absolute level is lower than in comparable economies 
in the other two systems. 

The self-government period appears to be some sort 
of synthesis of the positive features of the preceding 
two periods. Employment growth continues to be almost 
as fast as under central planning. But output expands 
much faster, so that productivity growth achieves rates 
beyond anything known before. 
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Rate of 
Growth 
of : 
Output Capital 
1911-40 3.72% 36.3 
1954-67 10,31 31.9 


The comparison of relative contributions to growth 
makes possible one additional conclusion. Since under 
widely differing conditions the relative contributions to 
growth appear to be quite stable in the Yugoslav econ- 
omy, one may conclude that higher rates of output 
growth imply higher absolute increase in factor produc- 
tivity. If inputs are interpreted as costs and produc- 
tivity increase as ‘free gifts of nature,” it follows that, 
unlike in classical economics, free gifts of nature may 
also be multiplied at will (up to a point, of course). 

The last result corresponds to the hypothesis, tested 
by Balassa and Bertrand, that factor productivity de- 
pends also on the rate of growth of inputs. If in the 
formula 


ye ™ 1.60 + 0.457; 


we insert my data for the capitalist and self-govern- 
ment period and if we compare the results computed 
with actual results, the outcome is as follows 


1911-40: 2 = 1.60 + 0.45 X 2.10 = 2.55, 
actual y = 1.50 
1954-67: $a = 1.60 + 0.45 X 5.63 = 4.13, 
actual y = 4.44 
The formula seems to be not too bad for high rates of 
growth, but fails to work for low rates. The relationship 
ig obviously more complex and cannot be captured by 
a simple regression. But something else can be done. 
It is possible to use data of Table 2 in the paper by 


Balassa and Bertrand to derive some interesting results 
shown in the next table. 





Contributions to Output Growth in Percentage 





Productivity 
Labor BERR Total 
100.0 
100.0 


By comparing capitalist, centrally planned and self- 
government economies we find the same regularities as 
when various stages of Yugoslav socioeconomic devel- 
opment were compared. The output rate of growth in- 
creases as we move from one group to the next. Employ- 
ment expansion is particularly fast as we move from 
capitalism to central planning. (This, partly, explains 
the absence of overt unemployment in centrally planned 
economies.) The contribution of productivity to growth 
is least in centrally planned economies. Our initial 
hypothesis may be supplemented: not only the level of 
productivity but also its relative change is lower in 
centrally planned economies as compared with capitalist 
market economies. 

I should end with a word of caution, however. The 
results cited are no more than empirical illustrations of 
some plausible hypotheses. Further research is required 
before more reliable conclusions can be established. 

Evsry D. Domar: My discussion of Professor Vanek’s 
very stimulating paper runs into three difficulties: first, 
the subject is rather new and technical; second, his 
paper is essentially a summary of a large manuscript 
which I have seen but the audience has not; and, third, 
there is too little time to do justice to his paper, let 
alone his manuscript. I shall comment on a few points 
and let the others go. 

The short-run market instability of an economy con- 
sisting of labor-managed enterprises, which I shall call 
here producer cooperatives, worries me less than it does 
Vanek. The alleged negative slope of commodity supply 
curves arises from the queer assumption that each 
co-op tries to maximize the dividend rate per unit of 


RATES OF GROWTH oF OUTPUT AND FACTOR Inputs AND MEASURES OF FACTOR 
PRODUCTIVITY IN MANUFACTURING INDUSTRIES IN COUNTRIES WITH 
DIFFERENT SOCIOECONOMIC SYSTEMS 











Capitalist economies* 7.1 


Productivity for 
Annual Rates of Growth Factor | a= 65 as % of 
y the Output 
Output | Capital | Labor Growth Rate 
6.3 2.5 3.3 46 
8.1 4.1 3.0 - 35 
7.5 6.7 4.7 40 


Centrally planned economies} 8.7 
Yugoslavia (self-government) 11.8 


* Greece, Ireland, Norway, Spain. 


t Bulgaria, Czechoslovakia, Hungary, Poland, Rumania, 
Norte: All quantities, except for Yugoslavia, are unweighted averages. 
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labor input. It is much more likely that the members 
and the management of a co-op will reach some under- 
standing regarding the members’ participation in work 
at each rate of dividend. Thus an increase in the price 
of output will call forth a larger labor effort rather than 
a smaller one, at least until the members work the de- 
sired hours of overtime. This assumes a positively 


sloping supply curve of labor—a safe assumption in an 


advanced country, though by no means in an underde- 
veloped one. The disagreement between Vanek and me 
on this point is much weaker in his paper than it was in 
his manuscript. 

But where we disagree sharply is in our vision of the 
working of a co-op economy. Because of the inherent 
nature of labor management, Vanek expects each co-op 
to be small and reluctant to increase its membership. 
Thus an increase in the demand for some product will 
be met by an inelastic supply curve of existing co-ops 
(beyond the full-time employment of their members). 
The increased supply will have to come from new units, 
Their rapid emergence will also assure that no existing 
co-op can remain rich for long and pay higher-than- 
average dividends. Not only will this equality result in 
an equitable income distribution (equal pay for equal 
work), but also in the correct allocation of labor, since 
the dividend rate paid at or near the maximum point 
approximates the net value of the marginal product of 
labor. In the meantime, equal access to capital by the 
new co-ops will equalize its marginal rate of return as 
well. 

Thus the principal equilibrating force in Vanek’s sys- 
tem lies in the quick emergence of new co-ops. I believe 
that he thoroughly exaggerates the ease of organizing 
them. It is not only the question of constructing the 
capital, but even more so the difficulty of obtaining the 
skilled workers and the managers. These will have to be 
attracted (I assume the absence of compulsion) from 
successful co-ops which these persons will be reluctant 
to leave, In the meantime, the rich co-ops will remain 
rich, and may even become richer, since it will take a 
most unusual banker, even in a socialist state, not to 
favor loan applications from those who have proved 
their ability to succeed. 

To some extent, dividend inequality among the co- 
ops can be reduced by taxation. But taxation must be 
used with care in order not to affect the members’ in- 
centive to perform, 

I think it would be a great waste of proved ability 
not to encourage successful co-ops to expand by increas- 
ing their membership, And if the present members are 
reluctant to admit newcomers who would participate 
in the high dividends without having worked for them, 


some seniority bonus could be arranged. (A nucleus of 
this idea was suggested to me by some visiting Czech 
economists before the Russian invasion; unfortunately, 
I do not remember their names.) This bonus might 
take the form of a few percentage points for each year 
of service applied to the number of man-days contrib- 
uted by each member. It may be desirable to continue 
paying this bonus, or a good part of it, to a member 
after his departure from the co-op, and even after his 
retirement, This would increase labor mobility, par- 
ticularly from the richer co-ops to the new ones, on 
whose emergence Vanek counts so much, and give 
each member a strong sense of security and of identifica- 
tion with his co-op. 

While I find the basic idea of a democratic producer 
co-op very attractive, I cannot share Professor Vanek’s 
enthusiastic, if not outright utopian, optimism. How 
does he know, for instance, that the competition caused 
by the co-ops’ smaller size will at least compensate for 
the loss of economies of scale and of the reduction of risk 
in large units? How can he tell that the co-op members, 
in their egalitarian spirit, will not underpay talent and 
thus misuse it? The participation of all members may 
raise the wisdom of decisions, or it may reduce it to 
some average level. The members may welcome tech- 
nological progress, but they may also find it too up- 
setting. They may work with greater devotion in a 
co-op, but they may also idle around in the absence of 
a boss. One sometimes hag a feeling that Vanek refers 
not to a modern economy but to some medieval asso- 
ciation of craftsmen or fishermen. 

Obviously, our differences cannot be resolved by 
theoretical models. The actual outcome will depend 
most of all on the attitudes of the persons involved. 
An enthusiastic band of young volunteers, perhaps in 
Yugoslavia, may perform wonders in a co-op, such as a 
group of Russian peasants never will. It seems, then, 
that the freedom of participation is an important con- 
dition for the success of a co-op. But such freedom does 
exist in capitalist countries, and yet the scarcity of 
producer co-ops (except among some professional 
groups) is striking. Perhaps the spirit of capitalism is 
to be blamed for that. 

But suppose all my doubts about the efficiency of 
co-ops come true, and a co-op economy, even if freely 
agreed upon, produces Jess or grows less rapidly than a 
capitalist one, Who can tell the participants that they 
are wrong if satisfaction from work and from participa- 
tion in decisions is important to their welfare? Here 
I congratulate Professor Vanek for his emphasis on this 
point. 
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DEMAND AND SUPPLY IN U.S. HIGHER EDUCATION: 
A PROGRESS REPORT* 


By R. RADNER, University of California, Berkeley, 
and Churchill College, Cambridge 


and 


L. S. Minter, State University of New York, Stony Brook 


Introduction 


Higher education in the United States may be 
thought of as a giant “industry,” in which (1) 
the “inputs” are students of various qualifica- 
tions, the services of teachers, and all the other 
usual kinds of material and service inputs, and 
(2) the “outputs” are graduates (and drop-outs) 
of various qualifications. Even the category of 
“goods in process” has its analogy in the case of 
students who are part way through a particular 
educational program. 

If this picture is at all appropriate, then we 
shall be led naturally to study the demand for 
outputs, the supply of factors, the technological 
relationships within the industry, etc. Note, 
however, that the “supply of student inputs” 
from the point of view of the education industry 
corresponds to what is usually regarded as the 
“demand for places” by potential students. Col- 
leges and universities do not sell in any direct way 
their output of graduates in the market for edu- 
cated labor, nor are they usually thought of as 
selling their places to students. Furthermore, the 
hypothesis of profit maximization is no doubt even 
less appropriate to the education industry than 
to most conventional industries. 

The present paper is a progress report on a 
project designed to estimate various supply, 
demand, cost, and technological relations in U.S. 
higher education. The project has essentially six 
‘ component parts: (1a) estimation of student- 
teacher and other input-output relationships at 
the college and university level for a cross-section 
of institutions and (15) estimation of student- 
teacher input-output relationships at the disci- 
pline or department level for a few selected public 
institutions in California; (2) a model relating 
dollar costs to various measures of activity; (3) 
estimation of the demand for places by potential 


* This project, which is being carried out at the Univ. 
of California, Berkeley, and S.U.N.Y., Stony Brook, is 
supported primarily by the Carnegie Commission on the 
Future of Higher Education, with supplemental support 
by the Office of Naval Research. 
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students as a function of cost of attendance, stu- 
dent family income, student ability, and school 
selectivity; (4) a study of the supply and pricing 
of places by private institutions; (5) estimation of 
the stocks of educated manpower, by age, sex, 
highest degree, and field of specialization, for a 
number of recent years; (6) a study of factors 
influencing the demand for educated manpower 
by the U.S. economy and thus for the output of 
the education industry. Of these, parts 1a, 3, and 
5 are near completion, part 4 has only just begun, 
and the rest are at intermediate stages. 

Our aim in this project is not only to add to the 
scientific description and understanding of the 
education industry but also to provide a set of 
related models that can contribute to the debate 
on policy issues. Effective policy analysis re- 
quires, of course, not just good projections based 
on the assumption of unchanging trends but also 
estimates of how policy instruments affect target 
variables. To illustrate the use of our models for 
policy purposes, we are applying them to several 
problems, including the estimations of (1) the 
resource requirements for universal two-year col- 
lege attendance and (2) the effects of tuition in- 
creases and complementary financial aid programs 
in public institutions. 

We should emphasize that there are a number 
of important topics with which this project does 
not deal, either because they are being intensively 
studied by others (e.g., the benefits of higher 
education, the supply of finance from sources 
other than tuition) or because we did not know 
how to tackle them with available data (e.g., the 
measurement of “quality” of inputs and out- 
puts).! The main body of our paper is devoted to a 
description of some results from parts 1s and 3 of 
the project; i.e., on student-teacher input-output 
relations and on the demand for places. 


1 For background papera on these and other topica, 
see The Economics and Financing of Higher Education in 
the United States, a compendium of papers submitted to 
the Joint Economic Committee of the Congress of the 
United States (US. Government Printing Office, 
Washington, D.C., 1969). 
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I. Teachers and Students 


We first present some figures on the trends and 
dispersion of faculty-student ratios during the 
period 1952-64 for six different groups of insti- 
tutions. We find, in particular, downward trends 
in this ratio in undergraduate colleges and in 
public universities, but upward trends in private 
universities (both nonsectarian and religious). 
The dispersion of the faculty-student ratios with- 
in groups declined in the undergraduate cate- 
gorles, but remained approximately stable in the 
university categories. Furthermore, there is a 


tendency for the ratio to decline most rapidly in 


schools with the highest ratio. 

We then turn to a more detailed consideration 
of the relation between numbers of teachers and 
numbers of graduates and undergraduates, and 
various school characteristics such as faculty 
salaries, percent of faculty holding a Ph.D. degree, 
average SAT scores of entering freshmen, percent 
of students in teacher training programs, qual- 
ity of graduate faculty, etc. 

Faculty-Student Ratios in the “ACE Sample.” 
Our first sample consists of 372 colleges and uni- 
versities taken from a larger set of more than 900 
institutions for which data were available? on 
numbers of faculty and students for the years 
1952, 1956, 1960, and 1964. These 372 institu- 
tions included all those in the larger set that either 
were purely undergraduate institutions or had 
substantial graduate enrollment in each of the 
four years mentioned above but were neither 
purely graduate schools nor primarily religious or 
professional schools. Within the ACE sample 
these two groups will be called “undergraduate 
schools” and “universities,” respectively; there 
are 259 undergraduate schools and 113 universi- 
ties. For each of these institutions, and for almost 
every year, we have data on: 


T =total faculty by highest degree attained, 

Sy=number of undergraduate students en- 
rolled, 

Sp=number of graduate students enrolled. 


After further subdividing the undergraduate 
schools and universities into the standard control 
categories of public, private-nonsectarian (here- 
after called private), and private-sectarian 
(hereafter called sectarian), we calculated the 
average and the standard deviation of each of the 
resulting six groups for each of the four years in 
our observation period (1952-64). The results 
are presented in Table 1-A. 

2 American Council on Education, American Univer- 


' sities and Colleges, 6th through 9th editions, 1952, 1956, 
1960, 1964. 


The mean faculty-student ratio clearly fell in 
each of the undergraduate groups, with the great- 
est decline (28 percent) in the public schools and 
the smallest decline (14 percent) in the private 
schools. The mean faculty-student ratio also fell 
slightly in the public universities but rose in the 
other universities. In both undergraduate schools 
and universities the private nonsectarian schools 
ended the period with the highest ratios and the 
public schools with the lowest; generally the 
private schools had the higher ratios throughout 
the period. 

Of course, one suspects that the increases in the 
universities are due to the increased fraction of 
the total enrollment represented by graduate stu- 
dents. We shall have more to say on this later. 

The variability of the faculty-student ratios, 
as well as their means, declined in the undergrad- 
uate school groups, but remained relatively 
constant in the university groups. We shall see 
below that, indeed, those undergraduate schools 
with the highest faculty-student ratios tended to 
suffer the most rapid decline, On the whole, there 
was considerable variation in the ratios, with the 
means roughly only two to four times the stan- 
dard deviations. In 1964, the private universities 
had the lowest ratio of mean to standard devia- 
tion (1.9), whereas the sectarian undergraduate 
schools had the highest (4.5). 

Allin all, we have a picture of declining faculty- 
student ratios in undergraduate schools and in 
public universities and of increasing ratios in 
private sectarian and nonsectarian universities. 
The downward pressure on the faculty-student 
ratios seems most pronounced in the case of the 
public schools, both undergraduate and universi- 
ties. Within each of the groups there is consider- 
able variation in the faculty-student ratio. Our 
task will be to try to relate this to variation in 
institutional variables and, in the case of the 
universities, to. changes in the undergraduate- 
graduate student mix. 

The Relationship between Averages and Trends in 
the Faculty-Student Ratio. We have seen that there 
was a general decline in faculty-student ratios in 
the undergraduate schools between 1952 and 
1964. To study this phenomenon in more detail, 
we measured, for each undergraduate school in 
our sample: 

Cn, the average faculty-student ratio? over the 

period 1952-64; 

bn, the average rate of change in the faculty- 

student ratio, per four-year period. 


2 For schools for which there were missing observa- 
tions, the averages were computed for the available 
observations. 


328 AMERICAN ECONOMIC ASSOCIATION 


TABLE 1-A 
AVERAGES AND STANDARD DEVIATIONS OF FACULTY-STUDENT Ratios 


Undergraduate Schools 


Mean of a 
1952 
1956 
1960 
1964 


Standard deviation 


Number of institu- 
tions in group 
1952 
1956 
1960 
1964 


a=T/S. 
T = total faculty. 
S total students enrolled. 


Table 1-B shows the mean and standard deviation 
of ca and b, in each of the three control categories. 
We see that the public schools had the lowest 
average ratio and the highest rate of decline, 
whereas the private schools had the highest aver- 
age ratio and the lowest rate of decline. 

However, an examination of the relationship 
between ba and ca on a school-by-school basis 
shows that the relationship by group is reversed. 
Table 1-C gives the regressions of ba on Ca (rate on 
average) within each of the three groups and for 
the undergraduate schools as a whole. In each case 
the coefficient of c, is negative (although statisti- 
cally not significant for the private-nonsectarian 
schools). There is considerable variation around 
the regression lines, as the low values of K? indi- 
cate. Nevertheless, it is clear that there was a 
tendency for schools with higher average faculty- 
student ratios to decline more rapidly.‘ 

Input Coefficients. It is generally believed that 
graduate students take up more faculty time, per 


4 That this is not just another example of the “regres- 
alon fallacy” is shown by Table 1-A which indicates that 
the variance of the faculty-student ratio is actually 
declining over the period. 





Universities 


student enrolled, than do undergraduates. In the 
language of activity analysis, we might say that 
the training of undergraduate and graduate stu- 
dents are two different “activities,” with different 
faculty input coefficients. This suggests the simple 
linear relationship: 


(1.1) T= Ow + Bode, 


where, for a given school, at a given date, a, and 
a, are the faculty input coefficients for under- 
graduate and graduate teaching, respectively. 

Direct estimation of equation (I.1), either from 
time series on individual institutions or from 
cross-sections of groups of institutions, has not 
produced satisfactory results. The data are simply 
not consistent with the hypothesis that, in gen- 
eral, for any one school the input coefficients are 
more stable than the ratio of undergraduates to 
graduate students. Nor have we yet found any 
convincing a priori classification of schools into 
groups with similar coefficient values. 

The dispersion of faculty-student ratios among 
universities with the same graduate-undergrad- 
uate ratio is very large. For example, among 
private nonsectarian universities in which the 
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TABLE 1-B 
AVERAGES AND TRENDS OF FACULTY-STUDENT Ratios FOR UNDERGRADUATE SCHOOLS. 


Public 





Private Private 
Nonsectarian | Sectarian All 
.095 
,025 
— 003 
.009 
51 





Gn= mean faculty-student ratio over the period 1952-64, for school n. 
5, =the average rate of change in the faculty-student ratio, per four years, for school #. 


percentage of graduate students was roughly 
between 20 and 30 in the year 1966 (including, 
e.g., Adelphi University, Carnegie Institute of 
Technology, and the University of Rochester), 
the faculty-student ratio varied between .43 and 
.07 (i.e., the student-faculty ratio varied between 
2.3:1 and 14:1). 

We might suppose that the “crude” numerical 
input coefficients, Gu and a,, depend upon the 
quality of the inputs and outputs, and possibly 
on other school characteristics as well. 

Unfortunately, we have no accepted measures 
of the quality of inputs and outputs. However, it 
seems reasonable to suppose that schools with the 
same selectivity, tuition, faculty salaries, etc., 
will tend to have the same quality of inputs and 
outputs, or at least that the variation in quality 
among schools with similar characteristics is 
smaller than among schools with widely differing 
characteristics. This suggests that we try to esti- 
mate the relationship between the crude input- 
output coefficients and various school character- 
istics. 


For each school, let W and Z be two vectors of 
measurements of various school characteristics 
(there may be some characteristics common to 
both vectors), and assume that the input coeff- 
cients depend upon these characteristics: 


Gy =hyo +h W, 


2 
oe ag = ko +k-Z, 


where ky and ko are parameters, k and k are 
vectors of parameters, and 


hW =$} hW,  k-Z = Dd) kZ. 


Combining equations (I .1) and (I .2), and adding 
a constant term (c) yields, for each school, the 
equation: 


(L3) T = c+ (ho + h-W)Su + (ko + &-Z)Sy. 


The constant term, if different from zero, could 
reflect the presence of increasing or decreasing 
returns to scale. Equation (I.3) could also be 
applied to schools without graduate students, to 
examine how variation in the faculty-student 


TABLE 1-C 
REGRESSION OF by ON Ga: Og =a +F ben 








Public 





a, Constant term........ .00185 
(.42) 
B, Coefficient of cs......- — 131 
(~-2.54) 
Re sckacessansiad veeees 13 
Number of observations. . 45 





Private Private All 
Nonsectarian | Sectarian 
.00072 .00138 .00677 
(. 14) (4.61) (2.96) 
— 0437 — .226 — .148 
(— .81) (—7.16) (~6.05) 
.01 24 .13 
51 162 258 





Note: Numbers in parentheses are ¢ statistics. 
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ratio is associated with corresponding variation in 
school characteristics. 

We have estimated the parameters of equation 
(1.3) for different sets of data,’ different groupings 
of schools, and different sets of school character- 
istics. Space limitations do not permit a presenta- 
tion here of the many regressions together with 
the many qualifications and reservations we 
would have to state concerning the specific formu- 
lations and numerical results. Nevertheless, the 
following qualitative relationships are suggested 
by the estimates. 

There is a tendency for a higher percentage of 
faculty with the Ph.D. degree to be associated 
with lower undergraduate input coefficients, hold- 
ing other variables constant. Since the other vari- 
ables include average faculty salary for the school 
and since Ph.D.-holders typically command 
higher salaries than non-Ph.D.-holders, this 
would be a natural consequence of economizing 
with a given salary budget. 

Our results thus far suggest a tendency in some 
cases for higher average faculty salary to be asso- 
ciated with higher. input coefficients. If this is in 
fact the case, it indicates that “richer” schools use 
their additional funds both to pay higher salaries 
and to increase the faculty-student ratio. 

There is also some tendency for universities 
with “higher quality” graduate schools to have 
higher graduate input coefficients. Here, a quality 
index was constructed by combining the school’s 
ranking in the Cartter Report with a ranking by 
number of enrolled graduate NSF Fellowship 
holders. Finally, there is evidence for increasing 
returns to scale in the undergraduate institutions 
and for undergraduate teaching in the private 
universities, 

These suggested relationships must be treated 
as tentative, pending further exploration of the 
data. Although certain institutional variables 
seem to have consistent effects on the input coeffi- 
cients, we are not satisfied that we have quantita- 
tively identified separate input coefficients for 
graduate and undergraduate teaching activities. 
One should be cautioned against extrapolating 
this effect beyond the range covered by our 
sample. 


Il. The Demand for Places 


Our approach to the estimation of the demand 
for places in institutions of higher education has 
thus far focused on the decisions by individual 


4 In addition to the ACE data already mentioned, we 
had access to 1966 HEGIS data made available through 
the Carnegie Commission on the Future of Higher 
Education. 


graduating high school seniors between going and 
not going on to college, and their choices among 
available institutions, or institution-types. We are 
dealing, therefore, with a demand more like that 
for houses or automobiles rather than for butter 
or beer, in the sense that the choice is among a 
small number of discrete alternatives rather than 
different quantities of a divisible good. 

We imagine that each high school senior— 
hereafter called a “student’”’—faces a set of alter- 
native choices. This set includes various types of 
institutions of higher education as well as the 
alternative of not going to any such institution. 
Our statistical model is designed to relate the 
relative frequencies of choices to the characteris- 
tics of the individual student and his alterna- 
tives. For actual estimation purposes we have 


‘available data for a sample of students included 


in the SCOPE study.* The availability of data and 
the results of experiments with different formula- 
tions led us to concentrate on the following van- 
ables (whose precise definitions are given below): 


A; an ability score for student $; 
I; a measure of income for student $; 
5; a measure of the “selectivity” or “quality” 
of alternative j; 
Cy the out-of-pocket dollar cost to ¢ of going to 
' j (set equal to zero for the alternative “no 
school”). 


We assume that the probability that student f 
chooses alternative 7 is a function of these vari- 
ables, and the set of alternatives open to $, which 
we shall denote by J;. We assume further that this 
functional relationship can be expressed in terms 
of two intermediary variables, to which (for the 
convenience of discussion) we have given the 
names “intellectual affinity” and “cost-to-income 


ratio” defined respectively by: 
AS; Cy 
X E —— 7; Y Tren 
Y 1000 oN 


The particular functional relationship is a gen- 
eralized form of logit analysis. For each ¢ and j, 
define fy and Fy by: 


fis al aX y + bY y, 
Fy = dii 


where a and b are parameters to be estimated. 
The conditional probability, Py, that student ¢ 
chooses alternative & from the set J; of alterna- 
tives open to him, given the values of the vari- 


t SCOPE (School to College: Opportunities for Post- 
secondary Education), Center for Research and Devel- 
opment in Higher Education, Univ. of California, 
Berkeley. 
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ables Xz; and Yy, is assumed to be determined by 
the equation: 


(L1) 





Note that this implies that the “odds” for any 
pair of alternatives, 7 and &, are equal to the ratio 
(F/F), and the logarithm (to the base e) of 
these odds is equal to ({y—/.), or 


(Xy a Aw) + bY y == Ya). 


The method of estimating the parameters a and 
b from data on a sample of students ¢ is due to 
McFadden.’ 

We now turn to the definitions of the explana- 
tory variables. “Ability” was measured by a test 
included in the SCOPE study, converted into 
“equivalent” SAT scores. “Selectivity” of an 
institution was measured by the average SAT 
score of entering freshmen, or an imputed average 
score for a category of “comparable” institutions 
(see remarks below on aggregation). 

The cost Cy; was our estimate of the sum of 
tuition, living, and transportation costs, based on 
information that included knowledge of the loca- 
tions of the institution and the student’s home. In 
particular, we tried to take account of whether a 
given student could or could not be a commuter 
at a given institution. Unfortunately, we have 
thus far been unable to obtain data on the finan- 
cial aid actually obtained by the students in our 
sample. 

The measurement of income posed special 
problems. All of the students in the SCOPE study 
were asked to estimate their parents’ annual in- 


come. For a subset of the students, there were 


income reports from the parents as well. The data 
showed very poor agreement between the figures 
reported by students and their parents. Therefore 
we experimented with estimating parent-reported- 
income from student responses (available for all 
the students); these variables included parents’ 
occupation, parents’ education, parents’ employ- 
ment status, and the student’s estimate of par- 
ental Income. This resulting measure is called 


. here ‘predicted income,” whereas the figure given 


by the parents (when available) is called “re- 
ported income.” Within the sample of “report- 
ers,” the income prediction equation explained 


7D. McFadden, “The Revealed Preferences of a 


, Government Bureaucracy,” Technical Report No. 17, 


Project for the Evaluation and Optimization of Eco- 
nomic Growth, Dept. of Economics, Univ. of California, 
Berkeley, Nov. 1968 (mimeographed). 
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45 percent of the variance in parent-reported 
income.® 

We also experimented with a measure of income 
that might be more related to “ability to pay.” 
For this purpose we chose the concept of “‘discre- 
tionary income” used by the College Scholarship 
Service in evaluating need for financial aid.’ This 
measure is a function of a family’s net income 
before taxes and the number of dependent 
children. 

Combining the two dichotomies, reported 
versus predicted and total versus discretionary, 
we had four different measures of income with 
which to experiment. 

For the results given in the present paper, our 
sample included approximately 190 students in 
each of two states, California and Illinois. The 
sample from each state was itself made up of two 
subsamples, corresponding to whether the parents 
did or did not report income. The parameters a 
and 6 of the conditional probability function were 
estimated separately for each subsample and for 
each measure of income available for that sub- 
sample (yielding six sets of estimates for each 
state). 

In order to make the data collection and the 
estimation feasible with our limited resources, we 
aggregated institutions into “school types”; Table 
2-C shows the types that we used and their typi- 
cal characteristics. Finally, for each student in 
the sample, our estimate of the set J; of school 
types for which he was eligible was based upon 
his ability score, the selectivity of the school 
type, and, in the case of public institutions, a 
direct verification of the individual’s eligibility. 

Tables 2-A and 2-B give the estimates for 
California and Ilinois, respectively. We note first 
that in all cases the estimate of b, the coefficient 
of the “‘cost-to-income ratio” is negative (as we 
would expect) and significantly different from zero 
(statistically). Furthermore, between states there 
is reasonably good agreement between corre- 
sponding estimates for the two subsamples 
(“parent-reporters” and “parent nonreporters”’), 
using of course only the predicted measures of in- 
come. In each of these four cases the b coefficient 


t For a more detailed discussion of our procedure and 
problems see L. S. Miller, “Predicting Family Income in 
the SCOPE Sample,” Carnegie Commission Project 
Working Paper, Dept. of Economics, Univ. of Cali- 
fornia, Berkeley. 

See Manual for Financial Aid Officers, College 
Scholarship Service, 1967, Chap. 5 and Appendix B. Our 
conversion of total income to discretionary income is 
based on tables in J. E. Nelson, Student Financial Aid 
Admintsiration, Requtrements, and Resources ai the 
University of California, Part II, pp. 7-9, and Appendix 
F, pp. 4-5. 
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TABLE 2-A 


DEMAND FOR FRESHMAN PLACES IN HIGHER EDUCATION INSTITUTIONS: 
1966 CALIFORNIA HIGH SCHOOL SENIORS 





% 
: 3 : 
— © E v & 
= g ; ~x 
È g Pp 
E E i E : 
3 E 8 E © 
a 2 : t ; 
g x i ge & EE: 
Jà = vw + + 24 
3 2 = 2 a4 8 
A = O © O O 
I 1 — 321X107 | —11.39 
(, 586X107) (2.45) 
2 —~0.848X 107 — .848 
(.589 10) (.218) 
1 i 129x103 | —9.77 
(532 10-3) (1.73) 
2 .738X 1073 — 832 
(. 523 10) (.176) 
3 113X107 —3.74 
(.507 107) (1.10) 
4 .565X 10-9 — .689 
(.478X 10-4) (.191) 


SAMPLE I: Sample of students whose parents did not respond to SCOPE parent 


questionnaire (96 observations). 


SAMPLE IT: Sample of students whose parents did respond to SCOPE parent question- 


naire (96 observations). 


Figures in parentheses are standard deviations of the corresponding estimates. 


for the parent nonreporters is somewhat larger 
in magnitude than the corresponding coefficient 
for parent reporters, indicating that the choices of 
the nonreporter students were more sensitive to 
cost differences (relative to their family incomes) 
than were the choices of reporter students. 

Within the sample of reporters in each state, if 
we use discretionary income, then the estimates 
of b are about the same whether we use predicted 
or parent-reported income. However, the use of 
total income leads to estimates that are about 
twice as large for the case of predicted income as 
for the case of parent-reported income. 

The “intellectual affinity” variable does not 
turn out to be as significant as we had expected. 
In the three cases in which @ was significant, it 
was estimated to have similar positive values. It 


is interesting to note that these e’s were always 
found in conjunction with the predicted measure 
of income. Indeed, only one of our six specifica- 
tions had both variables significant in both states: 
Sample I, Problem 1. 

Thus, our most satisfactory estimates in both 
states were for the reporter samples, where pre- 
dicted income rather than parent-reported income 
was used to compute the variable “cost-to- 
income.” If we look at the variables that enter the 
income-prediction equation (see above), we see 
that predicted income might well be a good index 
of social and educational status, even though it 
was originally designed purely for income predic- 
tion purposes. 

It should be remembered that our cost variable 
does not reflect the actual financial aid received 
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TABLE 2-B 
DEMAND FOR FRESHMAN PLACES IN HIGHER EDUCATION Instrrorions: 
1966 Irmos Hics ScuooL SENIORS 
F 
3 ; : 
= zs E 3 
` z z Pz 
; 8 8 
5 E 3 E J 
k: E 8 3 2 
A ; % D 
x 28 E 8 
ej g 2 As “Š Zi 
Tj 2 : ga | g | 3 
E a 3 k O O F 
I 1 -165X107 ~~ 13,32 
(.582X 107) (2.04) 
2 .107xX 107 — 1.051 
(.572X 1079) (, 193) 
H 1 103 107! -9,33 
(.545X 107) (1.61) 
2 .337X 107? — ,560 
(.538X 105) (.128) 
3 448 1078 — 4,58 
(.526X 10) (1.19) 
4 — .650 107% — ,536 
(.499% 10°) (. 137} 





SAMPLE I; Sample of students whose parents did not respond to SCOPE parent 


questionnaire (91 observations). 


SAMPLE IT: Sample of students whose parents did respond to SCOPE parent 


questionnaire (90 observations). 


Figures in parentheses are standard deviations of the corresponding estimates. 


by the student; therefore, estimates of b are prob- 
ably biased downward in absolute value and our 
estimates of a may also be biased to the extent 
that financial aid is correlated with ability. 

It may help the reader to interpret these results 
if we give a few illustrations of predicted choice 
probabilities, based upon California Sample II, 
Problem 1. Here the estimates of a and b are 
0.129107 and —9.78, respectively, and we use 
predicted income. Consider a high school senior 
from a family with a $6,000 annual income, whose 
ability corresponds to an average SAT score 
of 550, and who lives in an area where he could 
attend a public junior college, state college, or 
university and still live at home. He has open 
to him a range of 11 choices, including “no 
school.” These choices, together with the corre- 


| 
| 


sponding predicted probabilities, are shown in 
Table 2-C. For example, the probability of “no 
school” is predicted to be .35, and the probability 
of choosing the local campus of the public univer- 
sity is .15. Table 2-C also shows choice probabil- 
ities for students from families with $12,000 in- 
come and ability score 450. Note that the ranges 
of choice are not the same in all cases. 

Equation (II.1) can also be used to calculate 
the changes in the choice probabilities that would 
be associated with a change in one or more of the 
explanatory variables. For example, for a student 
with income $6,000 and ability score 650, an in- 
crease in the cost of going to the local public uni- 
versity of $100 would decrease the predicted 
probability of that choice by approximately .037, 
which is more than a 10 percent decrease in the 
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TABLE 2-C 


PREDICTED PROBABILITIES OF CHOICES FOR SELECTED CALIFORNIA STUDENT TYPES 


Ability of ¢ aye i . 
School type & Selectivity | 550 550 

No school .<4sasivencsds 235 22 
Public junior college, 

lOCAl sci 0s eteere inated 21 18 
Private medium cost 

junior college.......... .O1 „04 
Private high-cost 

junior college.......... .00 02 
Public state college, 

IOCAL aod T dud ae ue 18 17 
Public state college, 

NOU local. sorient aes . 04 08 
Private medium cost 

COUCKE rena iaeeu mak .01 „O4 
Private high-cost 

college. eroriren c .00 .02 
Public university, 

1OCH Gi Pe ict oes s15 15 
Public university, 

pot ICH ees hess 03 .07 
Private university, ....... 

Wig), coat iraa eR „00 02 
“Superior” private uni- 

versity, high cost....... 








$6,000 | $12,000 

650 | 450 
35 .30 
22 24 
OL .05 
:00 02 
18 22 
04 .10 
„01 .05 
„00 .02 
A5 

03 

00 

00 


probability (this is based on the above parameter samples from two other states, Massachusetts and 
estimates). North Carolina, and experiment with refinements 
In our further work, we shall look at student of our various measurements for all four states. 


INCOME DISTRIBUTION EFFECTS OF HIGHER EDUCATION" 


By W. LEE HANSEN 
University of Wisconsin 


Whether—and if so, how—to increase the re- 
sources available to finance higher education is a 
question raised ever more frequently by educa- 
tors, legislators, and the general public. The vast 
enrollment growth of the early and middle 1960’s, 
combined with sharp price increases since then, 
has produced a large and continuing demand for 
additional resources. At the same time the 
revenue-generating abilities of institutions of 
higher education appear not to have kept pace, 
largely because of other rapidly growing demands 
on public funds. The result has been a gradually 
tightening financial squeeze, accentuated by 
recent federal cutbacks in funds and by reduced 
generosity on the part of state legislators respond- 
ing to campus turmoil. 

Partly in anticipation of this squeeze and 
partly in response to it, various proposals have 


_ been advanced that would increase the resources 


available for higher education. Among these pro- 
posals are an expanded program of state and/or 
federal institutional grants, income tax credits, 
contingent repayment student loan programs, 
larger amounts of conventional student financial 
aid, and the like [1] [6]. While all of these pro- 
posals would directly or indirectly increase the 
resources devoted to higher education, they would 
provide these resources in different ways, to 
different people, and with varying effects. 

To evaluate the desirability of these proposals 
requires that we know how the present system of 
financing higher education operates to promote 
the objectives of economic efficiency and equity. 
This paper explores one part of this much larger 
topic, by providing new information on the equity 
or income distribution effects of higher educa- 
tion. The emphasis will be on the tax-supported 
systems which provide substantial subsidies to 
young people and the parents of young people 
enrolled in public colleges and universities. The 
focus will necessarily be on the state level, since 


+I wish to acknowledge the useful comments of 
Burton A. Weisbrod, the helpfulness of Billy Dee Cook, 
S. E. Horkan, and David R. Witmer in supplying un- 
published data, and the research assistance of Ann S. 
Jondrow. The research reported here was supported in 
part by funds granted to the Institute for Research on 
Poverty at the University of Wisconsin by the Office of 
Economic Opportunity pursuant to the provisions of the 
Economic Opportunity Act of 1964. The conclusions are 
the sole responsibility of the author. 
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the amounts of these subsidies, who receives 
them, and who pays for them are largely the 
result of state rather than federal policy. More- 
over, because the income distribution effects are 
likely to differ from state to state, we examine the 
results for two different states, California and 
Wisconsin. This requires estimating the nature 
and magnitude of these distributive effects for 
Wisconsin, and then comparing them with a simi- 
lar study for California. To keep the discussion 
within manageable bounds, attention is confined 
to undergraduate education. 


I 


An assessment of the distributional impact of 
higher education is important for several reasons, 
First, it fills an important gap in our knowledge 
about the distributional effects of a large and 
important public program operating at the state 
level! Second, in view of the oft-stated goal of 
greater equality of opportunity, such an assess- 
ment makes it possible to examine the extent to 
which this goal is being realized. Finally, firmer 
knowledge about the magnitude of income dis- 
tribution effects will be helpful in evaluating both 
the efficiency and equity effects of alternative 
proposals for the financing of higher education. 

We already possess some knowledge of the 
distributional effects of public higher education 
from a recently completed study for California 
[3]. First, taxpayers in general subsidize the 
families of young people enrolled in public insti- 
tutions of higher education. Second, larger sub- 
sidies go to those families whose children are 
eligible for and enroll in higher-cost, higher- 
prestige institutions; and it is these families who 
on average have higher incomes and are most 
able to pay. Third, these higher-income families 
do not pay commensurately higher state and local 
taxes in California, and so on average there is for 
them a higher ratio of education subsidies to 
state and local taxes paid. 

These results hinge upon several key param- 
eters: the structure of the tax system which 
provides funds for -the support of higher educa- 
tion, the family income distribution of students 


1The need to examine the redistributive effects of 
government programs, in addition to the efficlency 
effects, has been emphasized by both Burton A. 
Weisbrod and James T. Bonnen [4]. 
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enrolled in different schools, tuition charges, and 
the level of full educational costs per student at 
different schools, Because these parameters are 
likely to vary from state to state, it is important 
to replicate the California study so that the 
broader pattern of income distribution effects 
will emerge more clearly. For example, we know 
that in California admission to different types of 
colleges depends upon high school performance, 
with the standards being highest at the University 
of California (UC), lower at the state colleges 
(SC), and lowest at the junior colleges (JC). We 
also know that the subsidy received by a student 
is greatest at the UC, somewhat smaller at the 
SC, and smallest at the JC. Third, we know that 
admission standards give rise to different types 
of student clientele at each of the three systems, 
with on average the UC having the highest- 
income students and the JC having the lowest- 
income students. Finally, we know that because 
of its state Income tax, California’s overall tax 
structure is less regressive than that of most other 
states. 

Many states would serve as good candidates 
for comparison with California, but lack of data, 
particularly on the incidence of taxes by family 
income level, greatly reduces the number of states 
that can be considered. Indeed, the only state for 
which reasonably good data are now available is 
Wisconsin. Since Wisconsin, like California, relies 
partly on an income tax, it would be most inter- 
esting to compare still another state which relies 
heavily upon sales taxes as a source of revenue.® 

We turn now to estimate the income distribu- 
tion effects of higher education in Wisconsin. The 
value of the subsidy available to a Wisconsin 
resident who is a student in a public institution in 
Wisconsin is the difference between tuition and 
the full costs of college education.’ The costs of 
college are taken to include not only instructional 
costs but also operational and capital costs.‘ 

2A recent study for Florida indicates that public 
higher education redistributes income from lower- to 
higher-income groups. Since the data and methodology 
of the study differ, the Florida results cannot be com- 
pared with those here [7]. Another study indicates that 
the income distribution effects of higher education in 
Canada are negligible [5]. For critical comments on the 
Hansen-Weisbrod study [3] and a reply, see recent and 
forthcoming issuer of the J. of Human Resources. 

3 Throughout the paper, we are concerned with “‘in- 
state” students—-Wisconain residents who were paying 
about 20 percent of instructional costs. ‘‘Out-of-state” 
students were paying approximately 100 percent of 
instructional costs. 

4 For instructional and operating costs we rely upon 
the traditional college accounting data. The cost of the 
services provided by capital (buildings and equipment) 
are far more difficult to estimate with precision; rough 
estimates have been developed for use here. 


Despite differences in the apparent “quality” 
of the University of Wisconsin (UW) system and 
the Wisconsin state university (WSU) system, the 
full institutional costs in 1964-65 were approxi- 
mately equal, at $1,200 per academic year. Since 
tuition amounted to $300 at the UW and to $190 
at the WSU,‘ net per-student institutional costs— 
or the subsidies per student—amounted to $900 
and $1,010, respectively. The effect of this tuition 
differential is to provide larger net subsidies to 


“WSU students and their families than to UW 


students and their families. 

The ability to pay of families and students 
differs in the two systems, as indicated by the 
median family income levels. Families of UW 
students report median incomes of $9,700 per 
year in 1964-65, considerably higher than the 
$6,500 estimated family income of WSU students. 
Because Wisconsin’s state tax system is progres- 
sive over this income range, the tax contribution 
differs considerably for the median families with 
students in these two systems.® 

Information on the single-year subsidies, family 
income levels, and state taxes can now be put 
together to show the distribution effects of 
Wisconsin’s publicly supported system of higher 
education. Lines 1 to 5 in Table 1 are self-explana- 
tory. Line 6, labeled “Net transfers”, refers to the 
difference between the subsidy received and total 
state taxes paid in that year. It is important to 
remember that Wisconsin taxes go to defray the 
costs of a wide array of state-provided services, 
including some revenue-sharing with local com- 
munities. Hence, the state taxes included here do 
not reflect the taxpayer contribution to higher 
education alone; unfortunately, there is no easy 
or correct way to determine what portion of a 
family’s taxes is used to provide any particular 
service, such as higher education. At the same 
time it is clear that taxes are generally paid over 
many years while college subsidies are received 
only while the student remains in college. 

Several interesting results emerge from Table 1. 


s Actually, the ‘“‘tultion” figures include both “‘tultion 
and fees." Since tuition (payment for instructional 
costs) is less than total tultion and fees, the subsidies are 
slightly understated. The impact of state scholarships, 
based largely on financial need, cannot be estimated 
because of the lack of adequate data. 

$ The state tax structure in Wisconsin is more progres- 
sive than in most states. The marginal tax rate rises 
from 4 percent at the $3,000-4,000 level of net taxable 
income to 8 percent at the $14,000 level of net taxable 
income, and to a 10 percent maximum. However, the 
marginal rates based on gross income, the nearest equiv- 
alent to family income, are considerably lower and less 
progressive, rising from about 4 percent at the $3,000 
level to about 6 percent at the $14,000 level. 
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TABLE i 


AVERAGE FAMILY Incomes, AVERAGE HIGHER EDUCATION SUBSIDIES RECEIVED, 
AND AVERAGE STATE TAXES PAID BY FAMILIES, BY TYPE OF INSTITUTION 
CHILDREN ATTEND IN WISCONSIN, 1964-65 














. Average family income...... 
. Average higher education 
subsidy per year............ 
. Average subsidy as a percent 
of family income............ 
. Average state taxes paid..... 
. Average state taxes paid as a 
percent of family income..... 
. Net transfers (line 2-line 4).. 


~A TP WS 





Families Families with Children 
without Enrolled in Wisconsin 
Children | Public Higher Education 


in 





Source: Based on unpublished information from University of Wisconsin, Wisconsin 
state universities, Wisconsin Department of Administration, and Wisconsin 
Department of Revenue, and on estimates by the author. 
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| First, families with children in college are subsi- 
' dized—at least temporarily—by families who do 
not have children in college; this includes some 
families with children of college age not in college. 
Second, the largest annual subsidies go to WSU 
students, as already noted; in addition, as a per- 
centage of family income these subsidies are even 
more favorable to WSU students compared to 
UW students. Third, the absolute amounts of the 
net transfers are higher for WSU students than 
, for the generally more afluent UW students.’ 
` How do these results compare with those for 
California? To answer this question, several 
adjustments must be made in the California data 
[3, Chap. 4]. One requires that the junior college 
system be excluded because, as of 1964-65, 
. Wisconsin had no comparable two-year college 
system.? This adjustment necessitates another 
one: the exclusion of local taxes which in California 


7™Were the state tax structure more regressive, 
through greater reliance on gales taxes, then net trans- 
. fere would be legs redistributive for WSU students and 
thelr families vis-a-vis UW students. However, the 
redistribution from the noncollege population to the 
college-going population would be even greater than it 
ig now. 
* With the fall emergence of the vocational-technical 
‘college system and with the availability of new data, It 
should soon be possible to update the Wisconsin results, 
and to broaden them to include all postsecondary under- 
graduate education, 


m 


provide substantial support for the JC system.’ 
Thus, our comparison is limited to the two major 
systems in each state and to those fully dependent 
upon state financing. 

The contrasts between the two states are sharp, 
as revealed by a comparison of Tables 1 and 2. 
Subsidies per student are substantially higher in 
California, in part because of lower tuition (essen- 
tially zero at that time) and in part because of 
larger expenditures per student. More interesting 
is the finding that subsidies tend to be propor- 
tional to family income of students in the two 
California systems (Table 2, row 3) but are in- 
versely related to family income for students 
in the two Wisconsin systems. Net transfers— 
which reflect the structure of state taxes as 
well as subsidies—are also proportional to family 
income in California. In Wisconsin, however, the 
higher level of taxes paid and the wider differences 
in family incomes of students combine to make 
net transfers relatively more redistributive be- 


* Despite this adjustment, the comparisons still leave 
something to be desired on the tax side. For example, 
Wisconsin uses ita taxing power to share revenue with 
local units; while this reduces the local property tax 
rate, it increases the state rate. In addition, both states 
provide some support for their third-level systems— 
JC’s in California and vocational-technical schools in 
Wisconsin, 
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TABLE 2 


AVERAGE FAMILY Incomes, AVERAGE HIGHER EDUCATION SUBSIDIES RECEIVED, 
AND AVERAGE STATE TAXES PAID By FAMILIES, BY TYPE OF INSTITUTION 


CHILDREN ATTEND IN CALIFORNIA, 1964-65 





. Average family income...... 
2. Average higher education 
subsidy per year............ 
3. Average subsidy as a percent 
of family income............ 
4, Average state taxes paid..... 
5. Average state taxes paid as a 
percent of family income..... 
. Net transfers (line 2-lme 4).. 





Families Families with Children 


















without Enrolled in California 
Children | Public Higher Education 
in 
California | University | California 
Public Higher 
Education 












(2) 
7,900 













Source: Adapted from Table IV-12, p. 76, in W. Lee Hansen and Burton A. Weisbrod, 
Benefits, Costs, and Finance of Public Higher Education. 


tween the two systems than are net subsidies 
alone. Hence, the Wisconsin system appears to be 
termed more egalitarian than the California sys- 
tem for those people attending college. 


It 


If we now broaden our view to consider all 
public postsecondary schooling, we would find 
that both states provide substantial subsidies to 
well over half of their recent high school gradu- 
ates—those going to public colleges. Many of 
these students, moreover, avail themselves of 
these subsidies for more than a single year of 
college; and in general the higher the family in- 
come the more likely the student is to complete 
college. But, no subsidy whatsoever goes to the 
rest of the high school graduates who do not 
attend public colleges. Many of these young 
people come from families with modest incomes. 
Whether they fail to attend college because they 
are not accepted for admission, because they are 
not encouraged to enroll in college, or because 
they simply prefer not to attend, the fact remains 
that they receive no subsidy at all. Neither, of 
course, do the more affluent who prefer enrolling 
in private schools. 

The existence of this pattern of income redistri- 
bution through the public expenditure system, as 
well as through the tax system, has long been 
suspected even if not fully documented. Paradoxi- 
cally, the most common justification for the re- 


distribution in the case of higher education is that 
it helps to achieve greater equality of opportun- 
ity. The lower the tuition, the easier it is for stu- 
dents to attend. But low or even zero tuition has 
still not been sufficient to permit sizable numbers 
of young people, particularly from lower-income 
families, to attend public institutions. What has 
happened is that low tuition provides a large 
subsidy that is given out indiscriminately to every 
enrolled student, on the grounds that anyone 
enrolling is deserving of a subsidy. But when public 
funds for subsidies are limited, as they inevitably 
are, the proper question is: Who needs them the 
most? By and large, the need is greater for quali- 
fied students from lower-income families, many of 
whom now either do not go to college at all or if 
they do go, are more likely to drop out early 
and/or to incur substantial debt while in school?! 

Another part of the justification for low tuition 
and the income redistribution which it promotes 
hinges on the external benefits that are presumed 
to result from higher education. The reasoning is 
that because these benefits accrue to society as a 
whole, society should in effect compensate through 
general tax support those going to college. But 
this appealing and frequently-heard argument 
stems from a faith in rather than firm knowledge 
of the existence of and possible magnitude of these 


10See [2] for a fuller discussion of the low-tuition 
argument, 
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external benefits. While the research activities of 
colleges and universities, for example, may produce 
sizable external benefits, it is much more difficult 
to make a similar case for undergraduate educa- 
tion. I myself am skeptical about the external 
benefits justification. Until better evidence on 
these benefits is forthcoming, this justification for 
general tax support continues to be a weak one. 

From another point of view, it may be argued 
that, if a longer time period is considered, little 
or no actual subsidization of college students 
occurs. Because higher education leads to higher 
incomes, it is argued, students will in later life pay 
substantially more tax revenue to the state and 
in its taxpayers, in effect, repaying the value of 
the subsidies received during their college years. 
But whether the amount expected to be repaid is 
sufficient to offset the subsidies received is an 
empirical question." The present value of addi- 
tional state and local taxes expected to be paid in 
California falls considerably short of the present 
value of the subsidy received by either male col- 
lege graduates or those males completing only two 
years of college [3, Chaps. 2 and 4]. The gap 
between future tax payments and subsidies would 
‘be even greater if the calculations were repeated 
taking account of state taxes only. For Wisconsin 
it also appears that the subsidies would be only 
partially offset by the additional future tax pay- 
ments to the state? What accounts for the gap 
is that the combined effect of the additional 
taxable income associated with (or resulting from) 
college going, the level of state tax rates, and the 
progressivity of the tax structure is not great 
enough to produce a sufficient lifetime increment 
to tax revenue. In any case, the gap would be 
expected to be smaller in Wisconsin than in Cali- 
fornia, because the former’s subsidies are smaller 
and the effective state tax rates are higher. The 
dificulty in recouping past public subsidies is 
compounded, however, because considerable 
numbers of young people who benefit from higher 
education subsidies migrate from the state and in 
this way escape all or at least a part of the repay- 
ment via taxes. 

In our focus on the public sector, there has been 
no discussion about the equity of a system 
whereby parents of students attending private 
colleges and universities contribute tax revenues 
which help to support public higher education 
even though these families receive no direct sub- 


u Also at issue is the extent to which additional 
schooling can be associated with additional earnings, 
although the evidence seems to be reasonably favorable 
on this point. 

13 Based on calculations made by the author. 


sidies themselves. Concern about this group has 
been somewhat less widespread, largely, it would 
seem, because smaller numbers of people are 
involved—only about 10 percent of the actual 
college-going population. Yet application of the 
low tuition and tax repayment arguments would, 
in the interests of symmetry, also call for the 
subsidization of students in private higher educa- 
tion. In the absence of such subsidization, a re- 
distributive effect occurs between families with 
children in public and those with children in 
private colleges, But the extent of concern about 
this redistribution is lessened by two factors: 
private school students tend to be from wealthier 
families who can more easily afford to pay the 
costs of higher education; in addition, a conscious 
decision has been made not to attend a public 
institution offering a subsidy.” 

The equity of a system of restricted subsidies 
to college-going young people has received little 
attention. Such a system seems to assume implic- 
itly that college going is the primary, if not the 
sole, means of enhancing potential earning power 
and/or the prospects for a satisfying, enriched 
life. But at least roughly similar beneficial effects 
seem likely to result from other types of education 
and training programs, among them technical 
training courses, conservatory programs, appren- 
ticeships, on-the-job training, and the lke. 

What the existing subsidy system does is to 
encourage individuals to invest in higher educa- 
tion by making higher education relatively inex- 
pensive. Meanwhile, young people who may rec- 
ognize the inappropriateness of college to their 
own vocational aspirations are discouraged from 
pursuing alternative programs because they must 
pay the full (unsubsidized) costs of these pro- 
grams. Yet these young people and their parents, 
who on average are less able to pay, continue to 
be taxed to support the college training of others. 

In the interests of promoting greater equality 
of opportunity as well as widening the options 
open to young people, eligibility for public subsi- 
dies might be broadened to include other types 
of education and training in addition to college. 
Ample precedent exists in the GI Bill and man- 
power training programs for enlarging the range 
of programs in which students can be subsidized. 


13 In 1965-66 Wisconsin instituted a subsidy program 
to resident students enrolled in private colleges in the 
state. A maximum grant of $500 per year was made 
available, to be based on family ability to pay. Families 
with “effective incomes” of leas than $2,000 qualified 
for the full $500; the subsidy declined at a steady rate 
such that at an effective income of $10,000 no subsidy 
wag received. The program has been raised somewhat 
since then. 
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If a broadened subsidy program is to be consid- 
ered, however, we must again confront the ques- 
tion of financing—whether through additional 
public funds or through a reduction of the sub- 
sidies now going to the college-going population. 


Ii 


This paper attempts to indicate the nature of 
the income redistribution effects of the public 
financing of higher education. The purpose has 
been to develop a-base against which to compare 
the effects of alternative proposals for the financ- 
ing of higher education. How the different pro- 
posals stack up is beyond the scope of this paper. 
What seems clear, however, is that there are im- 
portant and not insubstantial distribution effects, 

Whether society wants to continue to produce 
these redis- tribution effects through its current 
methods of financing higher education remains 
to be answered. 
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RESOURCE ALLOCATION IN HIGHER EDUCATION 


By JOSEPH A. KERSHAW, Ford Foundation 


and 


Arex M. Moon, University of California, Irvine 


When we were asked last summer to put this 
paper together for the Christmas meetings, it was 
our hope that we would have some impressive new 
developments to report on the way higher educa- 
tion decides how to allocate its resources. As it 


‘turns out, all we can do is indicate some of the 


.kinds of research and experimentation that are 
now in progress and some of the problems being 


‘lfaced. The Ford Foundation has made a number 
: of substantial grants to colleges and universities 


_ that are experimenting with new ways of budget- 


ing, of analyzing the decision-making process, and 
of constructing models to help the decision-maker 


understand the consequences of his decisions. The 


Public Policy Research Organization at Irvine is 
involved in the taking of a critical inventory of 
what we know and do not know in this elusive 
‘area and of what progress we are making. The 
(final report of the Irvine project is one year away, 
tthough, and has little to contribute here. That 
study, incidentally, is being funded jointly by the 
Ford Foundation and the Carnegie Commission 
for Higher Education, the latter chaired by our 
chairman of this session. 

Economists need not be told of the importance 
of intelligent decision making in higher education. 
Society’s annual expenditure of resources on 
higher education is rapidly approaching the $20 
bilion mark and the total cost to students (in- 
cluding opportunity costs) is of the same order of 
magnitude; the rate of growth of these sums 
shows as yet no sign of slowing down, though the 
rate will slow of course as the proportion of those 
of college age in college approaches its maximum. 
In any case these costs are large and will continue 
to be large. If we can improve utilization of those 
resources by 10 or 20 percent, the benefit to the 
nation will be very significant. Perhaps as impor- 
tant, the suppliers of those resources—taxpayers, 
alumni, parents, foundations—who are called on 
each year to increase their generosity have a right 
to know that the resources they supply are being 
used effectively. It is incumbent upon higher 
education, which above all institutions should be 
characterized by an insistence on a rational pro- 
cess, to provide assurance that it is consuming 
resources effectively. 

What is new in the way people have been 
looking at the higher educational problem in 


l 


: 
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recent years is the attempt to treat it as a system, 
whether we are talking about individual institu- 
tions or all institutions. The parentage of this 
new way of looking at higher education is clearly 
the program budgeters, the cost-benefit analysts, 
the systems analysts, in the Defense Department 
and elsewhere. Whether the parentage turns out 
to have been legitimate will depend, as is usually 
the case, on how the offspring turns out. 

Higher education may be regarded as a system. 
It consumes resources, such as money and man- 
power, and it produces a number of outputs, such 
as educated people, occupational specialists, 
professional meetings, and research, There is a 
production function involved and presumably it 
is possible to combine the inputs in different ways 
to achieve desired combinations of outputs, al- 
though that has not yet been demonstrated. It is, 
in this gross sense, like the General Motors Cor- 
poration or the Bronx Zoo, unfortunately more 
like the latter than the former. What makes the 
system difficult to deal with, among other things, 
is that its output is not easily specifiable and 
where we can agree on what the output is it is 
extremely difficult to quantify it. The inputs are 
easier to handle, although there are some tricky 
costing problems, and there is the further compli- 
cation that it is not always clear whether some 
parts of the system are inputs or outputs. There 
is also the problem of which parts represent in- 
vestment and which parts consumption. 

As part of its framework for surveying knowl- 
edge about higher education the Public Policy 
Research Organization has identified six major 
outputs! that are intended to cover, for most 
practical purposes, the bulk of the output of 
higher education. They are: 

1. Classification of Youths. This refers to the 
much-discussed sorting process carried out by 
higher education which determines who shall and 
who shall not be permitted to enter higher educa- 
tion; of those who enter, what institutions they 
may attend; having begun attendance, who may 
continue, who may move to a higher ranking 
institution, who must leave or move to a lower 
ranking institution; having graduated, who may 


This categorization owes much to Robert Bickner 
and Robert Dubin, both of PPRO. 
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attempt to obtain an advanced degree and who 
may not; having made the attempt, who shall 
and who shall not receive the advanced degree. 
This sorting process is a major determinant of 
social structure; higher education tries to carry it 
out by objective methods, by and large; but of 
course subjective judgment pervades the whole 
process and there is no denying that youths from 
favored families receive special consideration. 

2. Occupational Training. Most of undergrad- 
uate education and essentially all of graduate 
education is occupational training. Even a purely 
cultural survey course has an element of occupa- 
tional training if it requires homework, reports, 
and examinations. A prime attraction of the 
bachelor’s degree to employers is the evidence it 
affords that the holder normally disciplines him- 
self to carry out tasks somewhat conscientiously 
and on time no matter how irrelevant they may 
seem to be. That’s why U.S. Steel does not mind 
hiring someone who majored in Finnish folklore. 

3. Research. This refers to generation of new 
knowledge (ideally) and not to large development 
programs such as most of those funded by DOD, 
AEC, and NASA. Departmental research is part 
of this output as is much of the research funded 
by private foundations, NSF, and NIH. Research 
activities belong in this category if society holds 
the university primarily accountable for their 
quality; if a contracting agency is held primarily 
accountable, then the activity is a service and 
belongs in category 6 below. 

4. Organization of Knowledge. Higher education 
devotes a substantial portion of its resources each 
year to reorganizing the total body of knowledge; 
it is done mainly by the faculty but students 
contribute too. The reorganization is required by 
research findings, by new insights into the inter- 
relations and structures of knowledge, and by 
society’s changing value system which in turn 
changes emphasis on different segments of the 
body of knowledge. The reorganization takes 
place when faculty members formulate their 
courses each year, when new textbooks are writ- 
ten and old ones revised, when meetings of pro- 
fessional societies take place, when curricular 
material is debated in the classroom, when journal 
articles are written that do not deal primarily 
with new research results, when courses are added 
and dropped, when students change their pattern 
of demand for courses. 

5. General Education. This is the output that 
you read about in the first few pages of almost 
any college catalogue but then it usually falls by 
the wayside as you move into the sorting process 
and the occupational training. Some four-year 
colleges are seriously concerned about a general 


education; that is, providing each student with a 
reasonably sound model of how the world oper- 
ates. Every person has such a model which to him 
represents the real world and which forms the 
basis of his decisions throughout life. If it is a 
realistic representation, he will be a person of 
good judgment; if not, he will be a person of poor 
judgment. A college student usually receives very 
little help from the faculty with this extremely 
important matter except as bits and pieces of his 
model happen to coincide with the conventional 
academic disciplines. Mostly it is constructed 
from his own experiences and amateur inferences; 
their integration into a unified structure is left 
entirely up to him. Except for those bits of spe- 
clalized curricular knowledge he is not much 
better off at most colleges than those who do not 
go to college; he 1s a little better off because stu- 
dents get help from each other in relating formal 
course work to their models. 

Another aspect of general education which is 
particularly important to students today has to 
do with social skills, interpersonal relations, social 
responsibility, etc. Here also most colleges have 
little to offer but students do help themselves to 
some degree. 

In sum, there is a noticeable output of general 
education provided by a few colleges, by a few 
courses at many institutions, and primarily by 
the students themselves. 

6. Serotces. These are provided mainly by the 
larger institutions. The institutions carry out 
engineering and evaluation of weapons systems, 
space systems, transportation systems and the 
like for federal agencies. They operate agricul- 
tural experiment stations to serve farmers and 
the agricultural industries; engineering experi- 
ment stations serve the manufacturing and con- 
struction industries. Tests of drugs and food 
additives serve the pharmaceutical and food in- 
dustries and the population at large. Business 
research institutes serve consumer-oriented indus- 
tries and small business by maintaining useful sta- . 
tistical indexes and carrying out various kinds of 
surveys. Local and state governments are served 
by urban planning studies, water supply studies, 
sanitary engineering studies, air pollution studies, 
tax and equalization studies, etc. Institutions are 
elther reimbursed by the agency receiving the 
service or they receive appropriated funds for 
performing them as a result of influence exerted 
by those benefiting from the service. Thus there 
is no real allocation of resources problem here; the 
institutions are mainly fulfilling demands of the 
economy at the market price. Many administra- 
tors doubt that the overhead received on govern- 
ment contracts, for example, actually covers the 
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full overhead; one noticeable, unreimbursable 
item may be the faculty time spent in acquiring 
contracts. Still the services cost the institution 
relatively little if anything and they receive the 
considerable benefit of keeping in touch with a 
variety of current practical problems. 

This global characterization of outputs is far 
beyond anything systems analysts are presently 
trying to do in coming to grips with the resource 
allocation process in higher education. It is global 
because the survey is intended not only to dis- 
cover what is known but to point up important 
areas where little or nothing is known and sub- 
stantial research needs to be done. We solicit 
criticism of this set of outputs. 

In a number of major institutions throughout 
the United States and in Canada, skilled practi- 
tioners of the art of program budgeting are at- 
tempting to adapt it to university procedures. As 
was the experience in the Defense Department 
and later in civilian agencies of the federal and 
local governments, this is not turning out to be an 
easy task. While many institutions will offer as- 
surances that they are of course using program 
budgets, it is our view that no program budget 
really yet exists in anything but highly partial 
and elementary form in an institution of higher 
learning. 

One of the healthy by-products of these at- 
tempts has been the realization that the kind of 
information required simply does not exist. In 
consequence, hand in hand with the attempt to 
install program budgets has gone the establish- 
ment of one or another form of management in- 
formation system so that the data required to 
implement the program budget would be made 
available. It is really incredible how little institu- 
tions of higher learning knew about themselves 
as recently as a decade ago or even today. The 
computer, of course, has made great progress 
possible in the collection and storage of simple 
institutional data. The bulk of the efforts directed 
toward the installation of program budgets that 
has been sponsored by the Ford Foundation is 
now about eighteen months old. In all these cases 
results are hoped for by the end of three years and 
in every case the institutions are under injunction 
from the Foundation to make public their suc- 
cesses and failures, the feasibilities and infeasi- 
bilities, and the costs of using the new techniques. 
Almost without exception the institutions now 
experimenting with program budgeting are large 
universities; the comprehensive program budget 
really seems unnecessary in the smaller institu- 
tions, say those with annual budgets of $10 
million or less. 

All institutions that we know of that are trying 


to reorient their budget structures as indicated 
above are having great difficulty with the state- 
ment of the institutional objectives. Lacking an 
operational concept of institutional objectives, it 
is of course conceptually not possible to compare 
alternative ways of proceeding and to choose a 
preferred way among them. Does this mean that 
all is lost in terms of improving resource alloca- 
tion decisions? Some have urged that it does and 
that these fancy techniques are, therefore, simply 
not adaptable to an institution as peculiar and as 
nonquantifiable as a college or university. 

But we argue that all is not lost for the analyst. 
System-wide objectives are always difficult to 
specify. Even in a profit-making organization 
there are questions of the extent of public service 
that turns up profitable opportunities, differences 
between long-run potential for profits and short- 
run profits, and so on, which make the profit cri- 
terion far less simple than it appears at first blush. 
In the nonprofit sector it is even more difficult, 
but one can argue as Charles Hitch, probably the 
father of all this, did many years ago in another 
connection that finding optimal solutions which 
will move us toward low-level objectives is im- 
portant, and much easier than seeking optimal 
solutions that will move us toward unspecifiable 
high-level objectives. And we think there are a 
growing number of cases where analysis has re- 
sulted in improved decision making in institutions 
of higher learning, even though specification of 
overall objectives is not possible. We would like 
to mention a couple of these briefly. 

A year and a half ago Princeton University’s 
trustees decided to begin admitting women as 
undergraduates in September, 1969, and by now 
these creatures have become an accepted and 
appreciated feature of that venerable campus. 
Behind that decision lies a quite remarkable piece 
of analysis, published by the University and 
known, after its principal author, as the Patterson 
report. No brief description can do justice to this 
report which may be unique as a faculty analysis 
of a major issue of educational choice. 

In the final analysis there could be only a sub- 
jective relation of the educational consequences of 
the move to the trustees’ views of the institution’s 
objectives, since these are not specifiable in opera- 
tional terms. But the analysis was nonetheless 
essential in the decision, since it pulled together 
all the known facts, plus many not known until 
uncovered by the analysts; thus reducing to a 
minimum the area to which subjective judgment 
had to be applied. 

To economists, and systems analysts, the most 
interesting part of the report is Chapter 4, which 
in a sense is Princeton’s first program budget. It 
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costed the admission of 1,000 women on certain 
carefully stated assumptions as to what would 
be permitted to happen to class size and faculty 
loads. Costing was of a simulated enrollment in 
actual courses based on courses women elect in 
other and comparable institutions. The un- 
expected and remarkable conclusion emerging 
from this exercise was that 1,000 women would 
generate an excess of annual expense over income 
of between $215,000 and $380,000, a modest 
figure in relation to Princeton’s annual budget. 
There would be capital requirements as well, of 
course, but these carefully derived cost data made 
it clear that resource requirements would not 
stand in the way of a decision to “go.” 

Another interesting example of this sort is the 
problem that faced the University of California’s 
system when it became clear that its medical 
school facilities could not meet the demands of the 
students in the state of California and could not 
satisfy California’s share of the need of the nation 
for more doctors. One could argue that the addi- 
tion of more medically-trained men and women is 
an incorrect objective and that what the country 
and the state of California need is more para- 
medical personnel and some institutional arrange- 
ments that will push existing medical personnel 
out of Beverly Hills and into the areas where 
medical facilities are lacking. But once the deci- 
sion is made to expand the output of medically- 
trained people, then a valid question is how this 
objective may best be met. One obvious answer is 
to expand the size of the existing medical schools 
in the university system. The second and compet- 
ing alternative is to establish new medical schools 
on campuses not now having them or in indepen- 
dent areas where no University of California cam- 
pus exists. Within this broad alternative, there 
are questions of the appropriate size of the new 
medical schools and the choice of their locations. 

Mark Blumberg, of the University’s Office of 
Health Planning, is carrying out a substantial 
investigation of these questions. We have had the 
opportunity to see a cost analysis which has just 
been completed by Paul Wing and Blumberg. 
It concludes among other things that (1) the 
annual program costs for undergraduate medical 
students, interns, residents, and clinical fellows 
is about $4,000 each; (2) for postdoctoral science 
students it is about $7,000; (3) about 40 percent of 
expenditures at medical schools is for education 
and about 60 percent is for research; (4) research- 
oriented medical schools tend to produce research- 
oriented doctors; (5) economies of scale are quite 
small if they exist at all so far as the range of sizes 
of U.S. medical schools is concerned. 


To these findings we add a couple of proposi- 
tions of our own which we believe can be easily 
documented: (1) medical schools attract doctors 
because of the opportunities they offer for intern- 
ships and residencies; for this and a number of 
other reasons they are much sought after by 
localities and the benefits must be real because 
many localities will pay a sizable price to land a 
medical school; (2) there is no problem of attract- 
ing students; essentially all medical schools have 
far more qualified applicants than they can 
accept. If a primary aim of establishing new medi- 
cal schools is to alleviate the shortage of practic- 
ing doctors, then these various considerations 
might suggest that relatively small medical 
schools be established; that they concentrate on 


‘teaching and do only a minimal amount of re- 


search; that they be located in places where there 
is not already a university campus or other insti- 
tution of higher education (which would already 
have provided some of the benefits that would be 
conferred on the locality by the proposed medical 
school) and that they be located in places which 
have great diffculty attracting doctors. This sug- 
gested solution is ours, not Mark Blumberg’s. We 
can aftord to jump to a hasty conclusion because 
it is not our problem. The solution obviously puts 
considerable weight on social benefits; the volume 
of dollar benefits might be largest if the schools 
were located in affluent suburbs. The solution may 
appear to ignore the obvious benefit of locating 
medical schools at existing universities which 
arises from joint use of existing facilities such as 
biology, chemistry, and psychology departments. 
This benefit is more apparent than real, because 
medical schools tend to set up their own duplicate 
departments. Even if that did not occur, we 
believe that th s benefit plus the marginal benefit 
to the community of adding a medical school is 
smaller than the benefit conferred on a community 
which does not have an institution of higher edu- 
cation. 

Finally, a perhaps obvious point may be made. 
When we talk about resource utilization, all 
resources are swamped by the faculty input. To 
get materially improved resource utilization one 
naturally first seeks ways of getting better uti- 
lization of the faculty resource. In most institu- 
tions today, the faculty-student ratio has reached 
its present level largely as a result of the happen- 
stance of a number of almost casual factors in the 
past. The personality of the departmental chair- 
man, bargains struck at a particular time with 
one or more outstanding faculty member, the con- 
dition of the market at a given moment—all of 
these ‘plus neglect of the matter have brought 
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faculty-student ratios to where they are. 

Minor changes in these ratios have major im- 
pacts on institutional budgets. One of us, a 
couple of years ago, illustrated with an almost 
naive simulation model, that a small liberal arts 
college could buy a decade’s worth of solvency by 
shifting its faculty-student ratio gradually over a 
five-year period from where it was to a point 20 
percent lower than it was (some other changes 
were also a part of the model). The assumption 
made here was that such a change in the ratio 
could be achieved without reducing the quality 
of output. In the case considered this may have 
been a valid assumption, but in general we know 
all too little about small and large classes, lectures 
and seminars, personal relations between faculty 
and student. Even if we find that results measured 
by achievement tests do not seem to change with 
larger classes, this is not really enough. 

There are other probable benefits that come 
from small classes. Two important ones are (1) 
development of social-intellectual skills and con- 
fidence in the informal give-and-take between a 
professor and his students over intellectual issues 
and (2) integration of the fragmented information 
students receive from their narrow discipline- 
oriented courses and from their experience into a 
rational model of the world. This second one is 
probably an extremely valuable benefit; so many 
student inquiries in the relatively free atmosphere 
of a small class have to do with exploring the rela- 
tion of the classroom material to their own view 
of the world; these explorations with an able adult 
who has given long and serious thought to that 
relation are much more important to most stu- 
dents than clarification of the classroom material; 
they can get the latter from the textbook or from 
the better students outside of classroom hours. 

No instruments are available for measuring 
these benefits of small classes, as we have indi- 
cated. The only real information we have at the 
moment is the fact that many of the best colleges 
think small classes are worth spending a lot of 
money on; budget data from those colleges might 
give us some kind of crude estimate of the dollar 
value of small classes as priced in the market- 
place. Perhaps “best” in the above sentence might 
be defined in terms of proportion of applicants 
rejected. Statistics from, say, the twenty colleges 
having the highest such proportions might be 
compared with national averages over all colleges. 

We close by commenting on the skepticism that 
is sometimes expressed about the extent to which 
knowledge of better ways of doing things can in 
fact be implemented in institutions of higher 
education. The point is made that after all col- 


leges and universities are essentially run by their 
faculties, that almost all faculties have great dis- 
trust of “efficiency,” and that therefore they 
simply refuse to adopt new ways of doing things 
if they threaten to disturb at all the old con- 
venient ways of operating. There is of course 
validity to this line of argument and occasionally 
faculties have shown themselves unwilling to 
move even in the face of urgent need. This situa- 
tion is exacerbated by a growing tendency of 
faculties to become more oriented toward their 
disciplines than toward their institutions. Faculty 
mobility means that if the situation gets unpleas- 
ant at one institution, faculty members simply 
pick up and move to another, taking their research 
grants with them. This opportunity has doubtless 
weakened the motivation of some faculty mem- 
bers to be seriously concerned about the health of 
the particular institution at which they happen 
to be located at any given moment. 

On the other hand, we cannot blame faculties 
for not rushing to embrace recommendations 
resulting from simplistic partial analyses of 
highly complicated issues—analyses which omit 
factors that are obviously far more crucial than 
many of the factors included. Sound, thorough 
analyses will move the great majority of faculty 
members, The interactions between faculty, stu- 
dents, and administration with respect to pro- 
posed devices for improving educational effective- 
ness will usually bring more and more validity to 
the evaluation of those devices. 

There is a certain irony in the fact that in 
many cases college and university administrators 
have been helped by the recent activity of stu- 
dents. In some cases the students have embraced 
causes which need implementation and have 
forced them to occur. In other cases, faculties 
have come to realize that they are simply unable, 
due to their unwieldy organization, to handle 
matters which require crisis reaction. Faculties 
are accustomed to considering matters over 
periods of months or years and of reaching ulti- 
mately a decision to move marginally in one direc- 
tion or another. The students lack the patience for 
this sort of management and apparently they 
have the power to force changes. A number of 
administrations have shown great skill in using 
the student unrest in constructive ways in the 
management of their institutions. 

A final word may be in order on a subject rarely 
discussed, but which is relevant in our view. Al- 
though no doubt it may have its advantages, the 
institution of faculty tenure is a market imperfec- 
tion that clearly stands in the way of many im- 
provements that many institutions could make. 
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Born in the depression under conditions that have 
not existed for decades, the institution of tenure 
must appear to an objective outsider as primarily 
a protection of mediocre faculty members. The 
good institutions behave toward their faculty the 
way they do, not because of the existence of 
tenure, but because they know that if they did not 
behave intelligently they would not be able to 
attract and hold good faculty people. Able young 
faculty members know very well that tenure does 
nothing for them since they are going to be in 
demand so long as they are good. It is interesting 
to speculate about what is likely to happen when 
student bodies realize what the institution of 
tenure is doing to them. Why this has not yet 
happened on a substantial scale is not at all clear 
but it seems almost inconceivable that students 
will accept the statement from administrators, 
“We can’t do anything about him, since he has 
tenure.” We expect that this ancient institution 
will soon come under severe attack. The situation 
is summed up by the young colleague of one of us 


who, when offered tenure by his university, 


- answered, “Do I have the option of taking an 


additional $500 in salary?” Our guess is that in a 
bargaining session he would have settled for $100. 

By way of summary and conclusion, we have 
argued that this complex institution of higher 
education can and must be analyzed as a system, 
like other systems, It has its peculiar difficulties 
and indeed it may be the most difficult of all 
institutions to deal with in terms of formal sys- 
tematic analysis. But progress is being made in a 
number of places and there is little doubt that 
the supporters of the-system are going to demand 
that much more progress be made as the required 
resources devoted to the system become greater 
and greater with the passage of time. It is grati- 
fying that economists, operations analysts, sys- 
tems analysts, and behavioral scientists are be- 
ginning to apply the tools of their trade to this 
dificult new area. All of us will watch the results 
with great interest, 


DISCUSSION 


Wr1amM G. Bowen: My comments are directed 
mainly to the paper by Radner and Miller, although I 
shall also say just a few. things about the papers by 
Hansen and by Kershaw and Mood. 

I am particularly interested in the data Radner and 
Miller have assembled on variations in faculty-student 
ratios among groups of institutions and over time. How- 
ever, before commenting on that aspect of their paper, 
I want to ask one question concerning their study of the 
demand by students (and their parents) for places at 
various kinds of institutions: how is student aid treated 
in their analysis? I cannot tell from the paper itself 
how this variable has been handled, and yet it is clearly 
of great importance in many cases. 

To return now to the faculty-student ratios, the in- 
triguing question is, of course, what accounts for the 
observed patterns, The difficulty that Radner and 
Miller have had to date in finding systematic relation- 
ships between faculty-student ratios and other vari- 
ables, or even in presenting much m the way of con- 
jectures, attests to the complexity of the problem. It 
also serves as a challenge to the rest of us to come up 
with some ideas of our own. 

In this spirit, I suggest that variations in faculty- 
student ratios can be understood only in the context of 
more complete behavioral models for various groups of 
institutions (the groupings defined more narrowly than 
in the Radner-Miller paper), with these models de- 
signed explicitly to take into account: (1) the educa- 
tional objectives of the various groups of institutions; 
(2) the implications for these educational objectives of 
variations in faculty size and in enrollment, considered 
separately as well as together; and (3) the financial 
consequences for the institutions of changes in both 
faculty size and enrollment. Thinking about the prob- 
lem in this way leads me to conclude that we are going 
to need quite different models for different kinds of in- 
stitutions, and that the model appropriate to a particu- 
lar institution must reflect the political milieu in which 
it operates (especially how it gets its money) as well as 
its educational objectives and current resource con- 
straints. Pursuing this line of reasoning also leads me 
to conclude that in explaining faculty-student ratios 
there is no substitute for studying the forces that affect 
the absolute sizes of both faculties and student bodies, 
as well as the relationships between these two elements 
of academic life. 

The lack of time at my disposal this morning is a 
welcome excuse for my own inability to specify in any 
detail the kinds of models I am advocating. Still, I hope 
I can at least illustrate the nature of the approach. In 
the case of the group of institutions I know best (the 
major private universities), the tendency for the fac- 
ulty-student ratio to rise somewhat in recent years 
should be analyzed in terms of three primary considera- 
tions. First, as some fields of knowledge splinter and as 
new specialties develop, a certain number of new fac- 
ulty positions must be authorized if the institution is to 
maintain a “critical mass” of faculty in those fields in 
which it believes it has a commitment to scholarship 
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and quality graduate education. These new positions 
are necessary whether or not there is much, if any, in- 
crease in enrollment. 

Of course, a larger faculty should make it possible to 
accommodate more students. However, the extent to 
which increases in enrollment also occur depends on the 
other two considerations: second, the perceived effects 
of higher enrollment on the educational role played by 
the institution within our overall system of higher edu- 
cation; and, third, the consequences of more students 
for the operating and capital budgets of the institution. 

Without taking the time to explain myself, let me 
simply assert that in the last decade or so it is the 
financial consideration that has been the more domi- 
nant one for most of the institutions in the group I am 
discussing. The financial effects of higher enrollment will 
vary according to such factors as: (1) the extent to 
which additional students can be expected to go into 
fields where additional appointments are being made; 
(2) the availability of enough student aid to take care 
of those students who cannot (or will not) come other- 
wise; and (3) the extent to which the present physical 
plant and administrative capacity of the institution 
must be augmented if enroliment rises. 

For this set of institutions, my guess (buttressed by 
some evidence) is that higher enrollment, even when it 
accompanies some increase in faculty size that would 
have occurred anyway, generally means increases in 
costs, especially capital costs, that are considerably 
greater than offsetting increases in income. And, unless 
the missing dollars can be found, an increase in enroll- 
ment proportionate to the increase in faculty cannot 
occur. This will be the case even though such an in- 
crease in enrollment might be clearly desirable from the 
standpoint of effective use of the total educational re- 
sources of the nation. In this situation, the marginal 
costs of the additional students will be far lower than 
average costs at the institution—and they may also be 
lower than the costs of providing additional student 
places at other educational institutions—but none of 
this will matter if the marginal costs to the institution 
are still prohibitively higher than the marginal revenue 
to be derived from the additional students. 

There are policy issues of obvious importance here, 
and they are not unrelated to broader questions of 
financing higher education that grow out of Lee Han- 
sen’s good paper. The Wisconsin-California compari- 
sons contained in Hansen’s paper also emphasize the 
desirability of extending the work that he and Burt 
Weisbrod have done to other states with different tax 
structures and different systems of higher education. 
Also, it seems to me very desirable to include the private 
sector of higher education in subsequent work of this 
kind. There are subsidies of various kinds there, too, as 
a consequence of the use of income from past endow- 
ments, as a consequence of student aid policies pursued 
by the institutions themselves, and as a consequence of 
the incentives for support of these institutions provided 
by the tax system. 

Let me turn now, in the few minutes that I have left, 
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to the paper on resource allocation by Kershaw and 
Mood. In my judgment they have performed a useful 
service by roughing out a set of six major “outputs” of 
higher education. I suspect that not all of us will agree 
with the way each of these outputs is described, but 
that is partly a matter of differences in taste as well as 
in perceptions. For my own part, I think that Kershaw 
and Mood play down the “general education” output 
too much, and I also think that they overstress the oc- 
cupational benefits per se of undergraduate education. 
And, in their discussion of the “services” output, I 
think that Kershaw and Mood are wrong in asserting 
that institutions are fully reimbursed for activities of 
this kind and that, therefore, there is no resource alloca- 
tion question here. Substantial commitments of their 
own resources are being made by many institutions as 
they provide community services, especially in ghetto 
areas and for the benefit of minority groups. 

In the latter half of their paper Kershaw and Mood 
make a strong case for greater efforts by educational 
institutions to relate expenditures to program objec- 
tives and to make explicit choices among alternative 
ways of doing things. On the basis of even limited ex- 
perience with this approach (applied especially to ques- 
tions of coeducation and to student aid at graduate and 
undergraduate levels), I endorse this plea strongly. No 
one should be allowed to believe that greater use of 
systematic techniques of analysis is going to render 
judgment unnecessary or depersonglize the decision- 
making process. On the contrary, rigorous analysis per- 
mits a “cleaner” view of the real alternatives and thus 
permits more people to participate intelligently in the 
making of policy decisions, In principle this would 
surely seem to be a good thing—and, at least on days 
when I can manage a tolerably optimistic view of the 
human condition, I think that it is. I confess, however, 
that there are other days when I can make a good case 
for obscurantism (at least to myself). 

Staying with the more pessimistic mood for a moment 
more, I feel an obligation to challenge what Kershaw 
and Mood have to say about academic tenure. I chal- 
lenge them not on their grounds, for tenure surely is a 
“market imperfection,” but on the grounds that itis an 
imperfection that may be well worth accepting as the 
price of an important protection against threats to 
conscience and freedom of expression——threats which, 
unhappily, seem to me to be on the rise. 

ALLAN M. CARTIER: As one who has labored in the 
economics of education vineyard for nearly a decade, 
variously as grape picker, vintner, and imbiber, I am 
heartened by the three papers given here. They are not 
quite evidence of a great vintage year, but they suggest 
that we are beginning to ask the right questions. 
“Right” in this context means “relevant,” for as a 
professor-turned-administrator—or  ‘‘abstractionist”’ 
turned “pragmatist’’—one sees how critically necessary 
it is to be able to address the attention of the academic 
community to structural and procedural questions in 
the context of informed judgment rather than in the 
mists of emotion of the new or old politics. 

Lee Hansen, in his paper—and in the California study 
done with Burt Weisbrod—is challenging one old shib- 


boleth. The pricing system of higher education, under 
a dual system of public and private colleges and uni- 
versities, has made little sense historically; it is even 
less well adapted to a world of universal higher educa- 
tion. The zero price, or heavily subsidized tuition level, 
of most public systems was an admirable egalitarian 
gesture when numbers were small or admissions based 
on meritocratic principles—but the price of egalitarian 
admissions policies must ultimately be, I believe, a 
pricing system based more on ability to pay. The 
failure to revise public policy along such lines, I am 
convinced, will gradually destroy the private sector and 
ultimately result in too few resources being allocated to 
higher education—and those ineffectively. I find the 
erosion of the private sector an undesirable path less 
because of its “privateness” than because it adds a 
quality of diversity. This is not to make a virtue out of a 
necessity, but to decry the tendency towards mass-con- 
formity evident in many public systems of higher educa- 
tion. A colleague of mine has a recurring nightmare in 
which every state has twenty-five universities stamped 
out of the same standard budget formula, education is 
compulsory through the baccalaureate, and a merged 
N.E.A.-U.F.C.T. has imposed universal civil service 
regulations. 

Although Lee Hansen may not recognize himself as 


_the Don Quixote tilting at this windmill, I think we 


will not make much headway in rearranging higher 
education in a more rational manner until we have 
broken out of the old pricing traditions left over from 
an earlier age. Until the last year the C.U.N.Y. has 
probably been the classic case of unintended redistribu- 
tion in favor of middle-income groups, resulting from 
the mystique of free tuition—it would make a good 
(unflattering?) comparison with California and Wis 
consin. I am glad that Professor Hansen rides forth from 
a state university lair and cannot therefore be dismissed 
as a “spoiler” from a well-endowed private institution. 

Joe Kershaw and Alex Mood have focused on internal 
management, and I think we should accept their chal- 
lengeYand invite them to give the finished version of 
their paper at next year’s meetings. Certainly they are 
dealing with microeconomic problems that cry out for 
clear analysis, and it is to be hoped that the series of 
Ford supported projects will help us all to become better 
householders. 

Through no fault of theirs, however, the paper leaves 
me with a slight sense of unease—~as though we were 
debating in 1969 whether the United States should send 
afew thousand military advisers to Vietnam. As econo- 
mists we would probably all share in the authors’ wish 
that universities should reach decisions by rational 
processes, that we could improve resource allocation by 
program budgeting techniques, and that management 
information systems would provide the basis of more 
sophisticated administration. 

I would not dispute these objectives, but I would 
enter a strong caveat that we are ten years too late if 
we are merely making the managers more effective. In 
the academic world of the 1970’s an improved tech- 
nocracy will not be sufficient. Yes, we must broaden the 
rationality of the system, but we must do so through a 
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greater community of interests—through much broader 
representation in the process of decision making. 

The authors’ use the analogy of the Bronx Zoo. I 
fear that at times we look more like Noah’s Ark with 
24-hour visitation privileges, riding out a perpetual 
storm. If anything, I suspect that institutional objec- 
tives are becoming less rational today, and that we are 
being asked to perform social tasks that colleges and 
universities are ill-designed to serve, The “outputs” 
that the Public Policy Research Organization has de- 
fmed are part and parcel of what many students and 
faculties are rebelling against. The open-admissions, no- 
grading, and unrestricted-curricula battles are pre- 
cisely aimed at preventing the sorting process. The 
established view has been that education is a differ- 
entiating experience; today’s radical insists that it be- 
come an equalizing experience. Sorting, with its his- 
torical connotations of perpetuating the differences of 
birth and childhood environment, is itself an embattled 
premise, 

Research and services are equally touchy subjects on 
most campuses, and few faculties can achieve consensus 
on the balance of ‘general education and vocational 
training. I believe that universities are infinitely more 
complex than the Defense Department, and that agree- 
ment on institutional objectives is only likely at such a 
high level of abstraction as to be of limited use. The 
improvement of management information systems as 
applied to the university, however, is a most worthwhile 
effort, provided that the end product is understandable 
by the broader academic constituency, and will enable 
it to participate in rational choices. 

By all means we should strengthen the administration 
of our educational institutions, but not just by strength- 
ening administrators. Faculties are too tempted to settle 
for higher salaries, lower teaching loads, smaller classes 
and better support services without facing the hard 
allocation problems, or rationally assessing trade-offs in 
selecting among alternatives. They must be drawn into 
that process if we are to avoid the polarization into 
labor (i.e., teachers) and management. Kershaw and 
Mood note the trend toward discipline loyalty rather 
than institutional loyalty which has been so marked 
over the last twenty years, spurred by academic labor 
market conditions. The market is now reversing itself 
dramatically, however, and the academic man is likely 
to become much less of a twentieth century nomad in 
the new buyers market. This could lead to a more 
clearly defined adversary position of faculty and ad- 
ministration—or it could strengthen the partnership. 
The key may lie in the manner in which we use the im- 
proved management information systems and improved 
budgetary techniques. 

Karu A. Fox: I will base my remarks on the paper by 
Kershaw and Mood and suggest some extensions of 
their analysis. As space is limited, I will make a number 
of statements without supporting argument and gloss 
over some not inconsiderable difficulties. 

I am very much in favor of the systems approach 
adopted by the authors, If anything, I am even more 
optimistic than they are concerning the speed with 
which the remaining conceptual difficulties can be 


cleared up at the national level and at the level of in- 
dividual universities. 

Conceptual Problems Relating to the Higher Education 
System as a Whole. On the surface, some outputs of 
higher education appear to have “economic” values and 
some do not; some inputs into higher education are in- 
cluded in the national income accounts and some are 
not. To evaluate all inputs and outputs (economic and 
noneconomic) of the higher education system in a con- 
sistent manner, we need a measure which I will call the 
“gross social product” (GSP), which has the GNP em- 
bedded in it. I would approach this measure through a 
generalization of consumption theory. 

De facto, an individual allocates his time exhaustively 
among a limited number of subsystems of the society: 
the family; the economy; the political system; the re- 
ligious or ecclesiastical system; and the scientific system. 
Each system has its distinctive medium of exchange. 

I assume that an individual has curiosity about his 
material and social environment and enjoys developing 
his capacity to exert influence upon it and to make 
choices concerning his allocation of time among dif- 
ferent sectors of it. 

I assume that, by the time he enters college, an in- 
dividual has chosen a general life-style which involves a 
planned (approximate) allocation of his time among dif- 
ferent subsystems of the society and an expected (ap- 
proximate) level of rewards from each subsystem. With- 
in a broad life-style, he subsequently makes more 
specific occupational and other choices. 

Within each subsystem, the individual allocates his 
time exhaustively among “behavior settings’’; in each 
behavior setting, he performs a role at a certain level 
of quality, and higher quality levels typically require 
larger inputs of his time. The total value of the rewards 
he experiences from the social system is a function of 
the rewards he experiences in each behavior setting. A 
rational individual may be viewed as allocating his time 
and other resources among behavior settings in such a 
way as to maximize his expected total rewards. His in- 
puts Into the society are his contributions; in equi- 
librium, his marginal contribution should (as he per- 
ceives it) equal his expected marginal reward. By the 
same kind of accounting convention that sets gross na- 
tional income (GNI) equal to GNP, we can require for 
the society as a whole that total rewards equal total 
contributions: gross social output (GSP) equals gross 
social input (GSI). We get out of the social system 
what we put into it. The logical unit of account for the 
GSP would be dollars, and the ability of the individual 
to allocate his time and other resources among sub- 
systems should provide the key to a matrix of exchange 
rates between time, money, and the media of exchange 
used in the family, political, ecclesiastical, and sci- 
entific subsystems, 

The higher education system consists of a set of be- 
havior settings, (A classroom containing a teacher and 
some students would be a behavior setting; a classroom 
standing vacant would not be a behavior setting in the 
present sense, because no human behavior was occurring 
in it.) The outputs of these behavior settings consist of 
the rewards experienced by all the participants in them. 
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The gross social product of all behavior settings con- 
trolled by the higher education system would be the 
contribution of higher education to the GSP. 

Individuals use university behavior settings dif- 
ferently depending upon their prospective life-styles, 
which imply self-judgments concerning their abilities 
to achieve given levels of rewards from different sub- 
systems of society with given expenditures of time and 
other resources. 

We have some national “market” data concerning 
outputs of higher education and could no doubt develop 
more. For example, we have Emanuel Melichar’s study 
of salaries of scientists based on the 1966 National 
Register of Scientific and Technical Personnel. We could 
construct output measures for published research. There 
have been many estimates of the vocational value 
(career income benefits) of completing an undergrad- 
uate college degree. Opportunity cost also gives us a 
starting point for evaluating the so-called “‘consump- 
tion” aspects of undergraduate and adult (or continu- 
ing) education. 

Conceptual Problems Regarding Individual Universi- 
ties and Their Components. Within an individual uni- 
versity, it is clear that various measures of inputs, out- 
puts, and technical coefficients can be developed. It is 
also clear that optimization techniques can be used in 
universities (just as in firms), once prices per unit have 
been assigned to each output and variable input. Even 
if the prices used in the objective function for an op- 
timization model of a university differed considerably 
from those which might be appropriate for GSP ac- 
counts, they could serve as a basis for internal com- 
putation and communication between different levels of 
administrators in the university. McCamley has dem- 
onstrated how the Kornai and Liptak two-level plan- 
ning approach could be applied to the allocation of 

central” resources among the departments of a college 
if (for purposes of computation) the dean and the de- 
partment chairmen employed the same set of output 
prices.! 

Optimization models of a department and its sub- 
departments or fields could also be used as a basis for 
discussions among faculty members and perhaps be- 
tween committees of faculty members, graduate stu- 
dents, and undergraduates majoring in the department. 
Given an initial set of resource constraints, different 
sets of relative prices (objective function weights) might 
lead to different patterns of allocation both of budget 
resources and of students’ time. The computer could 
not dictate the optimal pattern, but it could demon- 
strate the sensitivity of optimal solutions to variations 
in relative prices within ranges that seem reasonable 
after discussion among the constructively interested 
parties, 

If provisional prices for outputs of higher education 
were derived at the national level in connection with 
GSP accounts, they could be multiplied by the corre- 
sponding quantity figures to give measures of GSP 


! Francis P, McCamley, “Activity Analysis Models 
of Educational Institutions” (unpublished Ph.D. disser- 
tation, Iowa State Univ, Lib., 1967). 


produced by individual colleges and universities and 
by geographical or other aggregates of these institu- 
tions. 

W. ALLEN Warts: It is merely paraphrasing the 
authors, not criticizing them, to point out that their 
papers contain no new results that are conclusive. In- 
stead, the papers represent advance accounts of the 
early stages of research in progress. As such, I found 
them interesting, stimulating, and important. 

The three papers have little in common except higher 
education.. W. Lee Hansen deals with broad and basic 
issues of public policy in financing higher education. 
Roy Radner and L. S. Miller deal with certain signif- 
icant aspects of the sociology of higher education. 
Joseph A. Kershaw and Alexander M. Mood deal with 
central problems of managing an institution of higher 
education. 

Hansen finds in Wisconsin, as he and Burton A. 
Weisbrod found earlier in California, that public 
financing of higher education “favor[s] by and large the 
upper-middle and upper-income groups at the expense 
of the lower-middle and lower-income groups.” If this 
is correct—and I see no reason to doubt it—it is another 
manifestation of one of Milton Friedman’s laws: that 
public policies purporting to help the poor generally 
hurt the poor but help those who are not so poor; and 
it puts higher education on a list that includes social 
security, minimum wages, labor unions, farm price sup- 
ports, urban redevelopment, and innumerable other 
politically popular programs. 

Hansen concludes his paper by asking whether “so- 
ciety wants to continue to produce these redistributive 
effects.” While I am not sure what the phrase “society 
wants” means (indeed, I think it has no meaning), I feel 
confident in assuring him that public policy will con- 
tinue to be essentially the same—more because of than 
in spite of the redistributive effects he reports. 

A difficulty in relying on the present method of public 
financing of higher education, in my opinion, is that 
less money will be forthcoming than people would be 
willing to supply if they had a way to provide funds 
specifically for higher education, State treasuries will 
be under increasing pressures to keep taxes down and 
at the same time under increasing pressures to raise 
spending for all sorts of good causes—for transporta- 
tion, health, welfare, pollution control, law enforce- 
ment, art, music, parks, housing, and so forth. These 
pressures, it seems to me, are likely to lead to retarda- 
tion of the growth of public universities. They may lead 
also, as a measure of economy, to more grants to stu- 
dents for tuition at private institutions. California, 
Illinois, Wisconsin, and, especially, New York already 
make such grants, Each student taking advantage of 
them saves the state several thousand dollars—some- 
times as much as $10,000 for four years. In addition, 
public financing of higher education by grants to stu- 
dents enables students, their families, and others to add 
to the grants, thereby channeling directly into higher 
education money that they would be reluctant to see 
channeled into higher taxation. 

It is not clear from Hansen’s paper whether he has 
taken account of the favorable economic effect on 
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nongraduates that results from increasing the number 
of college graduates. I am thinking not of general ex- 
ternal benefits, which he does mention, but of the effect 
on the return to one factor of production when its quan- 
tity is reduced relative to the quantity of another factor 
of production. Increasing the ratio of graduates to non- 
graduates tends to raise the wages of nongraduates 
relative to the wages of graduates; thus offsetting a part 
of the redistributive effect that Hansen finds. He men- 
tions a similar effect from the higher taxes that grad- 
uates will pay because of their higher incomes. Still 
another effect of the same kind arises from gifts to 
education that are induced by tax exemptions. 

The Radner-Miller paper is so preliminary that it is 
hard to comment on it at this stage. I find myself 
worried about their data on student-faculty ratios. What 
do they do about part-time faculty and students? In 
medical schools, how do they count interns and resi- 
dents? Since they mention the University of Rochester 
specifically, I will note that half of our faculty are in 
the Eastman School of Music and the School of Med- 
icine, where student-faculty ratios are abnormally high- 
about 5-to-1 in music and 1-to-1 in medicine. Further- 
more, Radner’s and Miller’s study of trends would be 
confused by places like Rochester, because growth with- 
in the period they study has been greater in arts and 
science, education, business, and engineering, where 
student-faculty ratios are higher, than in music and 
medicine, This shifting composition adds an artificial 
positive component to the trend in the ratio of students 
to faculty. 

Kershaw and Mood take an approach to university 
management that implies a considerable departure from 
the traditional view of universities that some of us still 
cherish. The Kershaw-Mood view will prove, I think, 
the right one for most institutions in the future. But in 
the future, with college education becoming as nearly 
universal as high school education is today, there should 
be even more diversity among institutions than in the 
past, when the constituencies and the purposes of all 
universities were more homogeneous. Thus, some uni- 
versities should maintain the traditional pattern, even 
though they will be only a minority. 

Traditionally, the university has been regarded 
simply ag an environment in which a great many and 
a great variety of intellectual activities can take place. 
The faculty has been thought of as the real heart and 
substance of the university, not simply a part of its 
apparatus for serving clients. The faculty, furthermore, 
has been regarded as essentially a group of independent 
professional practitioners, more like the partners in a 
law firm or the doctors who own a private clinic than 
like the staff of a government bureau—much less like 
the employees of a corporation. 

Under such a view, I do not find it as incredible as do 


Kershaw and Mood that institutions of higher learning 
have little managerial information about themselves, 
that they have “great difficulty with the statement of 
their objectives,” and more generally that their ad- 
ministrators do not think and act like managers. 

Under the traditional view of universities, I find it 
hard to regard tenure as simply “a market imperfection 
that clearly stands in the way of many improvements.” 
Tenure may possibly have outlived its usefulness, but if 
so I think the reasons lie in other directions than those 
suggested by Kershaw and Mood. 

The purpose of tenure, as I see it, is not to confer a 
privilege on the faculty. Rather, it is something needed 
by the trustees in order to fulfill their trust. They need 
to be assured about the faculty—as the authors of the 
United States Constitution felt they needed to be as- 
sured about Supreme Court justices—that they will 
speak and write the truth as they see it, influenced by 
no other interest than truth—in particular, not in- 
fluenced by fear of losing their jobs. 

Tenure is under widespread attack today. A valid 
attack, it seems to me, must show that tenure is not 
needed to protect academic freedom. That may well be 
true, but if it is, no one yet has made the case effectively. 

To try to make the case, one might first point out 
that few if any so-called “academic freedom” cases in 
recent decades have involved beliefs, teachings, or 
writings in a professor’s field of professional compe- 
tence: they have not involved the functions that tenure 
is designed to protect. Furthermore, faculty members _ 
today have so many interests that are more powerful 
than mere job security that it is doubtful whether 
tenure does to an appreciable degree free professors from 
conflict of interest. Besides, tenure protects against an 
economic risk that is almost nonexistent in an expan- 
sionary period, when the demand for faculty is great 
relative to the supply. Finally, the arguments for tenure 
have a validity at a traditional university, where basic 
research and radical innovative thought are an im- 
portant institutional purpose, that they do not have at 
Rattle Snake County Junior College, at a College of 
Pottery, Printing, and Photography, or at a Jesuit 
Theological Seminary. 

Those are the directions, it seems to me, in which 
challenges to tenure might be raised. 

Despite these remarks, there is no question in my 
mind that the kind of managerial approach taken by 
Kershaw and Mood will prove immensely valuable in 
innumerable ways in all of higher education—at the 
Harvards as well as the Rattle Snake Colleges. 

All three of these papers tackle significant problems 
of higher education. All indicate fruitful approaches to 
those problems. I look forward with high expectations 
to the finished studies. 
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A RADICAL APPROACH TO ECONOMICS: BASIS FOR A 
NEW CURRICULUM* 


By Ricard C. EDWARDS, ARTHUR MacEwan, and the 
STAFF OF SOCIAL SCIENCES 125 


Harvard University 


I. Introduction 


The purpose of this paper is to outline a radical 
approach to economics and to suggest how several 
important social problems might be dealt with in 
that framework. Our effort to develop a new cur- 
riculum is motivated by the conviction that the 
orthodox approach to economics cannot deal with 
the important problems of modern society. 

Orthodox economic analysis as presented from 
the elementary course through the graduate 
seminar is based upon an acceptance of the status 
quo in social relations. Microanalysis presupposes 
the individualistic ownership and decision-making 
systems typical of capitalist societies, and in this 
narrow context the pecuniary behavior of firms 
‘and individuals is examined. In macroanalysis, 
when the aggregate operations of these individual 
units are the subject matter, attention is focused 
on the fiscal and monetary adjustments necessary 
to keep the system smoothly functioning. All in 
all, the curriculum of modern economics is one 
of philosophic marginalism: existing social rela- 
tions are taken as a datum and the problem is one 
of administering the system by adjustments 
around the edges. 

The marginalist approach is useful only if, 
accepting the basic institutions of capitalism, one 


* Social Sciences 125, “The Capitalist Economy: 
Conflict and Power,” is a course offered in the General 
Education program of Harvard College. We requested 
that the course be “cross-listed”’ in the Department of 
Economics so that it conld count toward concentration 
credit for economics majors. The Harvard Department 
of Economica did not grant that request. The ataff has 
met on a weekly basis since the autumn of 1968 to work 
out the substance of a radical approach to economics 
and to form the course around that substance. The 
ideas put forth in this paper are the products of the 
group. Their expression here has been the responsibility 
of Richard Edwards and Arthur MacEwan. Other 
members of the group, which ie about half faculty and 
half teaching fellowa, are: Keith Aufhauser, Peter 
Bohmer, Roger Bohmer, Samuel Bowles, Herbert 
Gintis, Carl Gotech, Stephan Michelson, Ralph Poch- 
oda, Patricia Quick, Michael Reich, and Thomas 
Welssakopf. We are grateful to Janice Weiss for help in 
editing the paper. This la an abridged version. The full 
text is available from the authors. 
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is primarily concerned with its administration. 
If one questions the virtue of capitalism as a 
system, then the basic social relations and the 
institutions of the system themselves must be 
subjected to analysis. A new approach is neces- 
sary. 
The old approach—that which accepts capital- 
ism and is in general the basis of present eco- 
nomics curricula—cannot deal with the problems 
of modern society. All that the curricula say about 
the war in Vietnam is how it can be financed more 
efficiently. The very existence of imperialism: is 
denied. Racism, it is taught, has its origins in 
personal preferences, and the poverty of blacks 
and others is “explained” in terms of their low 
productivity. The destruction of the environment 
enters the curricula only as an aside when the 
existence of “externalities” is pointed out as 
limiting the theory. The subjugation of women, 
the meaninglessness of work activities, and the 
alienation of workers are topics which do not 
enter the curricula at all. Socialist alternatives and 
the process of revolution are examined only in 
terms of the value system of a capitalist environ- 
ment. 

It is our contention that such issues—their 
historical existence, causes, dynamics, and conse- 
quences—~should be central to a new economics 
curriculum. This curriculum would reflect the 
motif of modern American capitalism: conflict 
and power. Attention would be focused upon the 
basic economic institutions of capitalism and the 
class divisions which those institutions foster. 

In Sections IL and LIT we lay out a basic sub- 
stantive argument for a radical approach to eco-. 
nomics, which can be summarized as follows. 
We begin with an analysis of the fundamental 
capitalist institutions. These institutions func- 
tion so as to limit the range of social outcomes 
available; we show how the social problems men- 
tioned above (income inequality, alienation, 
imperialism, and so forth) are directly attribut- 
able to the operation of these institutions. But 
the basic institutions also confer power differen- 
tially, favoring those who already benefit from the 
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economic system. Therefore, of the limited social 
outcomes potentially available, there is a tendency 
to choose those outcomes least conducive to a 
decent society. We discuss (in Section ITT) how 
this power is exercised, particularly through the 
state, in the service of class interests. In Section 
IV we conclude with some remarks about methods 
of teaching. A statement on grading is included as 
an appendix. i 


Il. Confid, Power, and Institutions 


The problems we have cited as providing the 
motivation for a new economics curriculum— 
imperialism, inequality, alienation, racism, etc.— 
directly involve economic conflicts; that is, in 
each case there are social groups with contradic- 
tory economic interests. Conflicts are decided 
through the exercise of power and through the 
operations of institutions. More precisely, power 
—the ability of groups or individuals to resolve 
conflicts in their favor—is not exercised in a 
vacuum; rather it is always exercised within a 
well-defined environment of economic institutions 
which place strict limitations on its scope of opera- 
tion. 

For example, in the determination of wages in 
a capitalist society, the institutional environment 
narrowly confines the scope in which collective 
bargaining, a process involving power, takes place. 
First, the bargaining is predicated on the assump- 
tion that the struggle is one over distribution of 
“excess profits”; that is, over what is left after all 
the “costs” of production (“normal” profits and 
socially unnecessary expenditures such as ad- 
vertising, as well as socially necessary costs) have 
been subtracted from total revenues. In the 
context of capitalism, the size of these costs is 
nonnegotiable. Indeed, in the context of capital- 
ism, it would likely be against the interests of the 
workers involved to cut into these costs because 
doing so might force the firm out of business. 
Second, once a negotiated agreement regarding 
wages has been reached, it can often be vitiated by 
price increases. Thus, both before and after its 
operation, power in the bargaining situation is 
severely constrained by the institutions of the 
system. 

One hypothesis which lies at the core of a 
radical approach to economics is that basic eco- 
nomic institutions to a large extent determine the 
nature of social relations and the outcomes of 
social conflict processes; that is, social decision 
making is largely organized and effected through 
the basic economic institutions. This hypothesis 
involves two questions. First, to what extent do 
institutions directly determine social relations 


and the outcomes of social conflict processes? 
Second, to what extent is the distribution of 
power among groups and individuals determined 
by the structure of institutions? 

In considering the role of capitalist institutions, 
we emphasize as basic (that is, system-defining) 
institutions the following:! the market in labor, 
in which labor is treated as a commodity and 
allocated on the basis of the highest bidder; con- 
trol of the work process by those who own and 
control capital,* including the concomitant loss of 
control by the worker over his activities during 
the hours of work; the legal relations of owner- 
ship, by which income distribution is determined 
through payments to owners for the use of their 
productive factors; homo economicus, the system 
of personality traits characteristic of and func- 
tional to capitalism, including especially the 
system of individual gain incentives; and the 
ideology which abstracts and organizes “reality” 
in such a way as to justify and facilitate the opera- 
tion of the other institutions. 

These institutions create several of the social 
problems we have mentioned: income inequality, 
alienation, destruction of the environment, and 
imperialism. Furthermore, racism and the sub- 
jugation of women become functional in a society 
organized by these institutions. The arguments we 
shall suggest next are intended to make explicit 
the links between the operation of capitalist 
institutions and these problems. 

The Consequences of Capitalist Institutions: 
Income Inequality. Tendencies toward inequality 
are an integral part of the functioning of capitalist 
institutions. Consider first the consequences of a 
market in labor. In order to insure that the vast 
majority of workers will sell their labor power on 
the market, it is important that workers not have 
the option to work for themselves; that is, it is 
necessary that workers own no factors of produc- 
tion other than their own labor [38, VIII] [49]. 
As a result, capital ownership must be concen- 
trated in the hands of a relatively small number 
of nonworkers, Furthermore, as long as material 
rewards are the main motivation for work, the 
incentive structure required to induce workers to 
acquire and apply productive skills must be char- 


See Polanyi in Dalton [14], [15] [37] for discussions 
of the operation of capitalist institutions and their 
development. 

7 While “owners” and ‘controllers’ are not neces- 
sarily the same persons, as a group they define the 
goals of the capitalist firm to be profit maximization; on 
this point see Baran and Sweery [3] and Solow [52] 
who counter Galbraith [21]. All we require here is that 
firms “approximately” maximize profits, or that they do 
so In the ‘long run." 
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acterized by significant inequalities in labor 
earnings.’ 

The capitalist’s side of the production process 
makes similar demands. First, substantial reward 
differences are needed in order to induce entre- 
preneurs to perform their social functions as 
innovators, production organizers, and risk- 
takers. Second, given economies of scale in pro- 
duction (either technological or those deriving 
simply from market power, etc.) and given the 
institutional association between capital owner- 
ship and control of the productive process, con- 
centration of ownership necessarily develops. 

Finally, profit maximization leads to a rapid 
rate of technological change. In a market setting, 
the capacity to exploit profitable innovations 
depends on the ability to raise the necessary capi- 
tal. Once inequalities begin to develop (or given 
historic inequalities), this ability is unequally 
distributed. As a result, the rewards of techno- 
logical change, which are often considerable, tend 
to be distributed to those who are already at the 
top of the income distribution, lending a further 
tendency away from equality [50]. The above 
tendencies of technological progress operate even 
in the absence of biases which directly reduce the 
labor share of income in the choice of capital- or 
labor-saving technology. In a society with more or 
less competitive factor markets but with collective 
control by capitalists over research and develop- 
ment, it can easily be shown that the selection of 
the pattern of technological progress will be to the 
disadvantage of labor. 

These tendencies toward inequality derive 
directly from the fundamental institutions. We 
would not argue, however, that the distribution of 


3 Inequalities in conjunction with personal material 
incentives exist in some socialist societies as well as in 
capitalist societies. Meade [41] explains the dual role 
of prices in a market economy, pointing out that prices 
which lead to eficient allocation may yield a very un- 
desirable income distribution. 
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income is entirely determined by the operation of 
capitalist institutions. Income determination is— 
perhaps above all else—a struggle. One of the 
principal aspects of this struggle is the effort by . 
groups to increase the prices of the factors they 
own. Thus, the income struggle can be viewed as 
a class struggle, where classes are defined in terms 
of their relation to the means of production. 

Alienation. The leisure-labor dichotomy char- 
acteristic of neoclassical economic analysis reflects 
an acceptance of the notion that in general, labor 
or work activities will be nonfulfilling drudgery 
undertaken to secure an income, and that crea- 
tive activities leading to individual development 
must necessarily be nonwork (“‘leisure’’) activi- 
ties. There is considerable anthropological evi- 
dence that this division of life is historically 
specific to labor-market societies, and that pro- 
ductive activities have not always been separated 
from creative, developmental ones [14, pp. 19- 
25]. 

Within capitalist society, the capitalist’s con- 
trol of the work process means that the workers— 
that is, those who sell their labor on a market— 
do not determine the technological or social orga- 
nization of the work process; likewise, they do not 
determine what product will be produced or what 
the product will be used for. Thus, the worker is 
separated or alienated from both his work activi- 
ties and his product. Likewise, since iabor power ‘ 
cannot be separated from the laborer himself, 
control by the capitalist of the worker’s labor 
carries with it control of the worker’s life during 
the work day.‘ 

Under these circumstances, work activities are 


4 Marx [39] provides the classical statement of the 
process of alienation. Readings based on the more 
modern situation Include [22] [12] [6] [28] [20]. 

š More generally, Insofar as a trade-off exists be- 
tween the quality of the work process and maximum 
profits, in capitalist society the former will alwaya be 
sacrificed to the latter. This situation ia Mlustrated 
graphically below. ` 
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in general neither creative nor self-develop- 
mental.’ The worker has no intrinsic interest in 
either his direct activities or their goal, and moti- 
vation must then take the form of working for the 
extrinsic incentive of wages. As pointed out above, 
for wage incentives to be effective, considerable 
inequality (and therefore considerable reward for 
working properly) must exist. 

But solving the problem of motivation in an 
alienated work environment is not left to wages 
(and the requisite wage inequality) alone. In 
modern capitalist societies, the United States in 
particular, the educational system serves the func- 
tion of preparing workers for the conditions of 
their employment. The educational system disci- 
plines the work force. 

Most people on the job find little use for those 
cognitive abilities acquired in school, other than 
the most elementary ones (the “three R’s’’), or, 
insofar as they do, they could just as well have 
Jearned these abilities on the job. On the other 
hand, coming on time, following directions and 
learning to respect authority, learning to work for 
external incentives (grades), and budgeting time 
are modes of behavior, affective traits, which the 
school instills and the job requires. Thus the 
schools prepare, by experience, their students to 
function effectively in an alienated environment.® 

The consequences of alienation are obviously 
very great, When the organization and purpose of 
one’s major life role—i.e., work—are externally 
controlled and motivated, that role and life 
itself tend to become meaningless. Character 
development and self-expression are distorted 
and stifled by the work environment and achieve 
only stunted realization through nonwork activi- 
ties. Cynicism—towards oneself, towards others, 
and towards society—tends to be the result. 

The worker’s alienation can be viewed as a 
fragmentation of his existence: his working hours 
are not controlled (arranged, organized, or moti- 
vated) by him and are therefore fragmented from 


Of course, in a society where workers’ preferences 
dominated, the transformation locus might look very 
different, due both to a different motivational orienta- 
tion of workers and conscious development of new 
technologies consonant with higher quality work. 

t More on this argument, especially with regard to 
the role of grades, ig provided in the appendix. Useful 
readings concerning the function of schools Include [24] 
[48] [27] [19]. It should be noted that what has been 


said about alienation and education in the capitalist _ 


environment could also be true in other modern, highly 
bureaucratized and organized societies. Thus, while the 
elimination of capitalism is a necessary condition for 
the elimination of this problem, it is not a sufficient 
condition. On the personality requirements of bureau- 
cracy, see [22] [42]. 


the rest of his existence. His family, his recrea- 
tion, his intellectual activity are not integrated 
with work activity which dominates his life.’ 
Furthermore, even his work activities are frag- 
mented: capitalist production drives towards a 
technology with an ever finer division of labor, 
so the worker cannot even participate in produc- 
tion of a complete product, 

Alienation is not a “cost” to workers which can 
be recouped through a higher supply price of 
labor. In the first place, workers are not able to 
extract higher wages as ‘‘compensation” because 
there are few if any meaningful nonalienating 
alternatives available to them; that is, alienation 
is pervasive throughout the capitalist economy. 
Furthermore, insofar as a variety of work condi- 
tions does exist, stratification of labor markets 
insures that persons in alienating work environ- 
ments have only similar environments as alterna- 
tives (a bureaucrat typically does not have the 
option of becoming a doctor). Also, the lack of 
creative, self-developmental work activities in- 
sures that workers will not demand such a work 
environment: their preferences (like everyone 
else’s) are molded by their environment, and the 
absence of nonalienating alternatives allows 
workers no basis on which to change their prefer- 
ences. 

Destruction of the Environment. Capitalism is 
usually credited—by Marx, Schumpeter, and 
many others—as being a system which attains 
maximum output expansion from a given resource 
base. Markets and homo economicus prove to be 
powerful tools for organizing an economy towards 
growth. The ideology of capitalism, in turn, places 
high value on the rise of material output. 

.The acceptance of aggregate output per se as 
an indicator of welfare, however, would be at best 
a questionable procedure. The prices at which 
aggregate output is valued are reflections of the 
existing distribution of income and the prefer- 
ences engendered by the system. They therefore 
cannot be endowed with any objective welfare 
meaning. Furthermore, the very process of out- 
put expansion has consequences outside of the 
market which are detrimental to social welfare. 

The capitalist growth process has historically 
involved the fracture of community. This process 
takes many forms, including current phenomena: 
traditional, nonalienating work processes are 
destroyed by competition with modern industry; 
agricultural communities are decimated by the 


7 On the issue of fragmentation of life, see readings 
listed in the preceding footnote as well as Polanyi in 
[14] and [29, especially pp. 243-68]. 
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introduction of new technology; cities grow and 
decay depending upon the vagaries of the market; 
urban inhabitants experience anomie because 
their communities are functionally fragmented. 
Community is not a good which can be produced 
for market sale. 

Because the capitalist controls the work process 
and his goal is profit maximization, there will be 
no tendency to minimize costs which fall on 
others. Indeed, for any given level of costs, there 
will be an effort to maximize the share of costs 
borne by others. These extramarket costs take the 
form of fracture of the community, water and air 
pollution, congestion, “urban sprawl,” etc—a 
general destruction of the environment which 
cannot be viewed as a secondary issue but one of 
dominant importance in the society. Furthermore, 
capitalists’ efforts to choose technology and to 
organize production so as to minimize their own, 
but not social, costs insures that the importance 
of the problem increases over time. (The rich are 
often able to protect themselves from pollution, 
by zoning for example.) Thus the rise in concern 
regarding problems of pollution is in no way 
surprising, nor should it be surprising that anti- 
pollution groups make headway only when the 
problems become severe. To halt the destruction 
of the environment, it would be necessary to re- 
strict seriously the operation of basic capitalist 
institutions. Thus human needs become subordi- 
nated to the needs of the market and to capital 
expansion. 

Imperialism. Subordination of human needs to 
the needs of capital expansion has been a perva- 
sive characteristic of capitalist growth, and this 
process has been carried out, not only domesti- 
cally, but also on an international scale. The geo- 
graphic spread of capitalism derives from the 
operations of its basic institutions. First, the 
individual gain rationale of capitalism leads con- 
stantly in search of new sources of profits. For the 
firm, continued well-being depends upon finding 
new, profitable uses for its previously accrued 
profits. Second, the opportunities for assuring the 
availability of such investment opportunities are 
greater, the greater is the geographic scope of the 
system. 

The spreading of the system has been a char- 
acteristic of capitalism throughout its history. 
It has involved breaking down the restrictions on 
the operation of the market, on the capitalist con- 
trol of the work process, and on the system of indi- 
vidual gain. Earlier, the problem was one of 
creating nations and then spheres of influence. 
Today, when one capitalist nation has become 
dominant, the problem is one of integrating an 
international capitalist system. This integration 


means at a minimum that the nefarious aspects of 
capitalism—inequality, alienation, destruction of 
environment—are spread, or, insofar as they 
already exist, they are maintained. However, 
because this integration takes place under the 
dominance of the business interests of an ad- 
vanced capitalist nation, the output expansion 
capacity of capitalism is not necessarily trans- 
mitted to the poorer countries. First, simply the 
operation of comparative advantage which 
operates in an integrated capitalist system would 
inhibit industrialization and growth in poor 
countries. Second, the monopolistic conditions 
of business in the United States allow even less 
opportunity for development in poor countries. 
Because of its power, which operates both within 
and outside the market, U.S. business (or business 
from other advanced capitalist nations) is able 


' to preempt investment opportunities and inhibit 


the development of a historically progressive 
industrial bourgeoisie in the poor countries. 
Finally, the interests of international capital re- 
quire the maintenance of a “favorable investment 
climate” and so the state power of advanced 
countries is used to prevent radical political and 
social change in poor countries.® 

Racism. Racism in the United States can be 
seen as functionally supportive of the interests of 
capital. In our discussion of alienation, we as- 
serted that the segmentation and stratification of 
the labor force is one mechanism by which labor is 
prevented from obtaining a higher wage for under- 
taking less desirable jobs. Black people clearly 
comprise one of the most oppressed segments of 
the labor force in the United States. They are 
restricted to the most undesirable jobs and they 
are paid the lowest wages. 

It is often alleged that white workers benefit 
from racism and that the losers are the capitalists 
who are prevented by racism from hiring blacks. 
Such an allegation is true, if at all, only in the 
static sense when total labor income is fixed. The 
division of the labor force by race, however, 
weakens the position of workers as a group, and 
their share of income is consequently reduced. 
Demands by white workers are attenuated by the 
threat of being replaced by workers from the black 
labor pool.’ 

8 Useful references putting forth the radical analyals 
of imperialism include [56] [36] [18] [2] [32]. On the 
history of U.S. imperialism, see [31] [61] [47]. 

? Michael Reich, in his investigation of the relation- 
ship between racism and class divisions, has found that 
racial inequality between blacks and whites (as mea- 
sured by the difference between white and nonwhite 
median incomes) is significantly and positively related 
to class inequality among whites (as measured by the 


Gini coefficient for white incomes). See [53, Chap. VII > 
and passim]. 
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Furthermore, antagonisms of white workers are 
directed by racism towards blacks rather than 
towards employers; that is, institutionalized 
racism dilutes awareness of class divisions. When 
the animosity of white workers is directed against 
blacks, the white workers see themselves as hav- 
ing a stake in the system—they are not at the bot- 
tom. 

The Subjugation of Women. The segmentation 
of the labor force, of course, involves many divi- 
sions other than race. Extensive division by 
“skill” and education categories is of obvious 
importance. The division by sex and the concomi- 
tant subjugation of women pervade the entire 
society. In this paper we will only point out that 
there are many parallels to racism, and the points 
we have made above, especially those regarding 
the functional role of stratification in allowing low 
wages to be paid for undesirable work, are again 
relevant. Indeed, for most of their labor, namely, 
housework, women receive no wages as such and 
have very little choice in the matter [46] [5]. 

Summary. In this section we have suggested 
arguments regarding the relationship between 
important social problems and the institutions of 
a capitalist society. We believe that the general 
analysis forms a basic component in a radical 
approach to economics. The points we would like 
to emphasize in summary are the following: 

l. The negative characteristics which we have 
ascribed to capitalism are completely compatible 
with successful, rapid expansion of output. In- 
deed, it is in the very process of yielding a maxi- 
mum output (maximum profit) situation that 
the institutions of capitalism yield income in- 
equality and alienation, for example. Thus, the 
analysis is only in small part based upon the oc- 
currence of business cycles, unemployment, etc. 
In essence, the critique is fully applicable when 
the capitalist economy is in boom. And however 
one may value output versus other variables 
which contribute to welfare, it seems obvious that 
the greater the output, the less valuable it is 
relative to the other variables. Thus a capitalist 
society becomes increasingly less tolerable. 

2. The core institutions of capitalism interact 
in such a way as to determine social relations and 
circumscribe the outcomes of conflict situations. 
First, these institutions work in a parallel fashion 
to produce a class society. Reliance on individual 
gain incentives, capitalist control of the produc- 
tion process, and the legal relations of ownership 
insure that capitalist development will produce 
division into classes. Second, the core institutions 
are highly interdependent in that they sustain 
and facilitate the operation of each other; the 
functional interrelations are such that severe 


alteration of any one is incompatible with main- 
taining the others. 

3. The acceptance of capitalist institutions 
carries with it certain constraints on the function- 
ing of the society. These constraints usually take 
the form of conflicts between alternative social 
needs. For example, the trade-off between output 
growth and income equality exists within the 
context of capitalism. The trade-off is created by 
the functional requisites of the institutions. But 
we can easily imagine a society in which such a 
trade-off would not exist. Such would be the case 
if men worked because they cared for and felt on 
equal terms with the entire community rather 
than if they worked for direct personal gain. Other 
examples of such generally accepted trade-offs, 
which are artifacts of capitalism, include income 
growth versus a meaningful work environment, 
employment versus stable prices, private versus 
social costs, public versus private consumption, 
and income versus leisure. 

4, The core capitalist institutions tend to sub- 
ordinate other institutions to serve their needs. 
We have illustrated with the case of education 
(other examples would be the family and religion) 
how other institutions serve the needs of the 
economy. In this sense, capitalism may be char- 
acterized as an “economic society.” 

There are, of course, limits to the extent to 
which capitalist institutions shape society, and a 
curriculum based only on the argument to this 
point would certainly be deficient. Thus, we now 
turn to a consideration of the exercise of power— 
in particular, the role of the state—in the context 
of capitalist institutions. 


TIT. The Exercise of Power 


Class Divisions in Capitalist Society. As we have 
noted, the development and operation of capital- 
ist institutions divides society into classes. First, 
class division is a prerequisite for the effective 
organization of the institutions: most of the popu- 
lation must be reduced to worker status while 
simultaneously a capitalist elite is created and its 
existence justified. Second, the basic institutions 
function so as to augment the wealth, power, and 
privilege of that elite. 

The analysis of economic institutions which 
leads to these conclusions provides a basis for 
examining the exercise of power—the ability of 
groups to resolve the outcomes of social conflict 
processes in their own favor. First, the analysis 
provides the working hypothesis that economic 
organization is the basis of power. Second, the 
analysis emphasizes that the different classes have 
conflicting interests with regard to the main- 
tenance of the existing social relations. Together, 


358 AMERICAN ECONOMIC ASSOCIATION 


these statements would lead us to hypothesize 
that power in a capitalist society is dominated by 
the capitalist class, and since social conflict may 
lead to instability in the institutions themselves, 
the class exercises power primarily to maintain 
the institutions which function in its favor. The 
intervention of power—to deflect political threats, 
depoliticize class conflict, and so forth—assures 
the smooth functioning of capitalism,” 

The Operation of Ruling Class Power—The 
State. An example of the interaction between the 
operation of institutions and the exercise of power 
is provided by the recent history of welfare pro- 
grams. As we have pointed out in Section IT, an 
unequal income distribution results from the 
functioning of the labor market, the system of 
individual gain incentives, and the linking of in- 
come to ownership and sale of productive factors. 
There are, however, several secondary forces 
which exacerbate inequality, and the reality of 
capitalism is even worse than the model. First, 
there are many family units which own no salable 
labor or other factors of production: the sick, the 
aged, the disabled. Second, there are those who 
own labor power but who are discriminated 
against in the labor market: blacks, other non- 
whites, and women. Third, income inequalities 
are exacerbated by unequal access to activities 
through which labor quality is “improved” (e.g., 
schooling and apprenticeship). Fourth, unem- 
ployment is always present in a capitalist system, 
and its incidence falls heaviest on the groups 
already at the bottom of the income ladder." 

This situation poses a threat to capitalism. 


10 While we argue that power is dominated by the 
capitalist clasg, that la not to say that it monopolizes 
power or that ita rule is unrestricted. Furthermore, 
capitalists need not monopolize decision-making poal- 
tions nor must they operate according to an articulated 
schema in order to be dominant. The existence of an 
ideology which favors capitalist interests and a suffi- 
ciently pervasive common set of objective self-interests 
among capitalists serves to assure that decisions will be 
in their favor. It ig in this sense that we can identify the 
capitalist class as a ruling class. The dichotomous di- 
vision of society into workers and capitalists obviously 
involves a simplification. Other groups (¢.g., highly 
paid professionals, land-owning farmera, etc.) exist who 


cannot readily be identified directly with either claas. . 


However, we use the term “worker” broadly to Identify 
all who sell their labor power on a market and therefore 
the class categories extend to moat of the population. 
Furthermore, our preceding analysis of capitalist in- 
stitutions and our analysis below of the exercise of 
power lead us to the conclusion that these are the most 
important groups to study for understanding social 
change. On the American ruling class, see [54, Chap. 
9} [45] [16]; on the nature of classes, see [57] [8] [4]. 
li Miller [44] provides a good description of these 
secondary forces. For a left critique of Miller, see [30]. 


Those affected have no stake in maintaining the 
system and become unruly. The preservation of 
capitalism requires that the misery of poverty be 
alleviated, or at least that something be done 
about its appearance. Yet an attack on the basic 
causes of the problem, the functioning of the basic 
economic institutions, is ruled out. For example, 
an adequate welfare program would interfere with 
work incentives; it would conflict with the prin- 
ciple that income is a payment for productive 
factors. Therefore, political power is focused on 
the secondary factors and symptoms, but the 
basic processes remain unaffected. Old age pen- 
sion programs are established; equal opportunity 
employment regulations are legislated; man- 
power training programs are set up; unemploy- 
ment compensation schemes are developed. Even 
if such programs were successful on their own 
terms, they could eliminate only the most severe 
aspects of inequality and poverty. In fact, most 
of these programs fail to achieve their own modest 
objectives. 

Opposition to system-preserving welfare pro- 
grams derives not only from their conflict with 
the institutions. Often, interest groups within the 
capitalist class or powerful professional groups are 
hurt by. welfare legislation. Thus, the A.M.A. 
battles against medical care; housing developers 
oppose public housing programs and city plan- 
ning; the automobile companies work to keep 
public transit facilities inadequate; textile em- 
ployers subvert equal employment opportunity 
legislation. These are cases where class interests 
and self-interest seem to conflict. While the ruling 
class as a whole would benefit by establishing an 
ameliorative program and thereby securing its 
position, some of its members would be hurt. Thus 
because ruling class solidarity (see below) is at 
least as important for the preservation of that 
system as is preventing disruption by the poor, 
inadequate welfare programs are the outcome. 

Welfare programs are but one example of 
ruling-class functioning—taking action, compro- 
mising within itself, absorbing discontent— 
carried out through the state. Other revealing 
examples are public education, tariff policies, 
financing of research programs, agriculture and 
transportation subsidies, and the structure of 
taxation. We believe that these operations of the 
state are best understood if the state is viewed as 
basically operating in the interests of the capital- 
ist class.4 


n Sweezy [55, Chap. 13] provides a good statement 
of this view of the state. The classic argument is pro- 
vided by Lenin [33, especially Part I] [34]. 
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The Priortties of the State. If, as according to our 
hypothesis, the state is dominated by the capital- 
ist class, then the operations of the state should 
reflect the needs of the capitalist class. In modern 
capitalist states, when the basic institutions have 
been thoroughly established, the maintenance 
and preservation of these institutions upon which 
the structure of class and privilege depends is of 
the greatest importance to the capitalist class. 
The uninhibited operation of the economic insti- 
tutions will continue to bestow power, wealth, 
and prestige upon the capitalists. They do not 
need the state to enhance their position, only to 
assure Ít. 

The system-preserving function of the state is 
evident in several areas. A continued threat to 
capitalism has been the failure of the economy 
autonomously to generate adequate aggregate 
demand. This failure has brought recurring crises 
with substantial unemployment. In spite of once 
seemingly inviolable ideological objections to the 
contrary, the state has assumed the function of 
demand regulator. Such regulation does not elimi- 
nate unemployment, but simply reduces it to levels 
which are not system threatening. 

A second system-preserving function of the 
state has been its decisive role in obfuscation and 
suppression of class conflict, This is accomplished 
through suppressing system-threatening groups 
(e.g., the Wobblies, Black Panthers), by deflect- 
ing their demands for structural changes into 
acceptable material demands (e.g., labor union 
economism, black capitalism), or through ameli- 
orative programs. If we may modify the jargon 
of public finance, state actions such as suppression 
or amelioration may be viewed as “class goods.” 
When the challenge posed by workers becomes 
severe, no single capitalist can protect himself. 
Were he to give concessions to his workers, his 
competitive position would be endangered. To 
employ private armies has been possible but 
highly inefficient. Thus, action by the capitalists 
as a class is necessary. 

The enormous military establishment provides 
another example of system-preserving state oper- 
ations; as such, it performs a dual function. First, 
it provides the rationale for huge expenditures 
which serve to maintain aggregate demand with- 
out threatening the security or position of any 
group in the ruling class. For example, social wel- 
fare measures often do threaten such groups. 
Second, as the capitalist system becomes increas- 
ingly an international system, the military di- 
Bi protects the far-flung parts of that system 

ok 

The response of the state to changes in the 


process of production which require more highly 
developed labor, illustrates a second priority of 
the state; namely, the creation of new institu- 
tions. The rise of mass education in the United 
States has occurred in response to the need by 
industry for a skilled work force. Because work- 
ers are not tied to particular employment, indi- 
vidual capitalists cannot invest in the general 
training of workers and expect to appropriate the 
returns. Thus, capitalists turn to the state to 
provide a skilled work force. When education is 
handled by the state and portrayed as social wel- 
fare, it is paid for by general tax revenue rather 
than by the capitalists themselves [35, Chap. 3] 
[51] [43] [9] [60]. 

The structure of the educational system betrays 
its class-oriented genesis. Mass education in the 
United States covers a vast quality range, and a 
positive association has been established between 
parents’ incomes or class and the quality of public 
education which children receive. If, as seems 
reasonable, the benefits of education are corre- 
lated with the quality of that education, then the 
class bias of U.S, education is obvious. Thus the 
educational system operates to reinforce the class 
bias of the core economic institutions.™ 

There is a further aspect of the educational 
function which reveals its class bias; namely, its 
role in transmitting ideology. Students are taught 
a view of society which justifies the status quo 
and which poses efforts for change as unnecessary 
or futile. 

The primacy of the roles of the state in preserv- 
ing the system and in developing new institutions 
to meet changing circumstances should not ob- 
scure the fact that the state also intervenes di- 


u See, for example, [11] [13, pp. 23-57]. 

14 The relationship between inequalities in echooling 
and inequalities in the total income distribution may be 
expressed as follows. Let F represent individual income, 
K represent earnings from capital, and L represent 
earnings from labor. If we let the variance of Y over the 
mean Y represent our measure of income inequality, it 
can easily be seen that 

var Y K\var K E\var L 2 covar (K, D 
nye (FRE + (Eten 
5 yj L Y 


Y Y 


On the plausible assumption that most of the inequal- 
ities in labor earnings are due to inequalities in skills, 
education, and the general socialization process, we see 
that inequalities in schooling may contribute to income 
inequality, even where school inequalities are not asso- 
ciated with inequalities in capital ownership. However, 
note that the last term on the right-hand aide of the 
above expression represents the contribution to total 
income inequality of the degree to which Inequalities 
in capital earnings are associated with inequalities in 
labor earnings. Given the social class inequalities of our 
educational system, we expect the covariance term to 
be positive. 
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rectly in the economy to benefit immediate inter- 
ests of capitalists. The most significant realm— 
in quantitative terms—where the state intervenes 
is in military and space spending, which we 
discussed above. 

Another example of direct intervention, one 
which illustrates the case particularly well, is the 
government’s relation to the agricultural sector. 
The general picture of what has happened in agri- 
culture is well known. Wages in agriculture have 
remained low and unemployment high. Subsis- 
tence farmers have been unable to survive. The 
rural poor have been forced into the urban 
ghettos, supplying the low-cost labor force for 
industrial expansion. All the while, large farmers 
have received subsidies, price supports, and pro- 
tection [1]. 

Furthermore, the very process which creates 
the agricultural problem is exacerbated by gov- 
ernment programs. Government expenditure on 
agricultural research and extension has played a 
significant role in raising agricultural produc- 
tivity at a more rapid rate than general produc- 
tivity and has thereby contributed to the mass- 
dislocation of rural workers and subsistence 
farmers. Those statistical studies which are avail- 
able confirm casual empiricism: the overall impact 
of the government in its agricultural programs 


has been to increase inequality within the agricul- 


tural sector [7] [10]. 

The point is, however, not only that the process 
has worked toward increasing inequality but that 
it is the large owners of property—of the agricul- 
tural means of production—who benefit. Their 
benefit is derived directly from the programs 
which have been developed for “helping agricul- 
ture.” Payment for unused land is of no help to 
rural laborers. Price supports for marketable 
surplus is of no help to subsistence farmers, Gov- 
ernment subsidies for capital-augmenting tech- 
nical change have the same class bias. 

Military spending, agriculturel subsidies, and 
other such programs provide ample ammunition 
for the muckraker. However, in terms of their 
importance in the overall operations of the state, 
we believe they are not of highest priority. Their 
position is behind the system-preserving and 
secondary-institutions-creating roles of the state. 
Nonetheless, when studied as a group, these ac- 
tions of the state which directly enhance the 
privilege of the capitalist class reveal the basic 
character of the state in a capitalist society and 
provide a useful starting point for the analysis 
of power.'® 

1$ For a documentation of the subsidies provided to 


military contractors, see [59] and Joint Economic Com- 
mittee (1969). 
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Cohesion of the Ruling Class. The term “ruling 
class” may evoke the image of a small, conspira- 
torial group which coldly calculates the oppres- 
sion of the poor and its own gain. The actual 
functioning of the capitalist ruling class in the 
United States cannot, however, be well under- 
stood in such terms. 

A class operates as a class in a number of ways. 
First, the class can be conscious of itself as a 
group with common objective interests, and can 
function cohesively on the basis of that conscious- 
ness. Second, the class can hold in common a 
value system or ideology which justifies the class’s 
position and serves as a guide to action. Third, 
the class can coalesce on specific issues which 
serve the interests of some of its members if the 
favor is returned when the special interests of 
other members are at issue. 

In general, it is difficult to distinguish which of 
these three mechanisms is at work at any given 
time. In the case of the United States, all three 
mechanisms operate. For example, elite schools, 
class-segregated neighborhoods, and social clubs 
tend to instill in ruling class members a sense of 
identity and of their separateness from the rest of 
society. Thus, they become aware of their special 
stake in the staius quo social relations and con- 
sciously work for the stability of the system. 
Obviously, if aware of their own position and if 
working toward a common goal, the members of 
the ruling class need not “conspire” to assure 
behavior in their common interest. 

On the other hand, the very strong capitalist 
ideology in the United States tends to make class 
consciousness per se less important. A set of values 
that justify the position of the capitalist class, the 
basic institutions of capitalism, and the status quo 
in general provides a guide to action. Indeed, the 
prevalence of the capitalist ideology not only 
assures common action by members of the capital- 
ist class but means that others will cooperate to 
serve capitalist interests above their own. This 
is the case, for example, when white workers 
accept racism and reject a working-class con- 
sciousness. 

On many issues, logrolling furthers the class 
interest. This occurs when each group within the 
capitalist class structures its own policies so that 
they do not come into conflict with other groups 
within the class, expecting (and receiving) such 
cooperation in return. 


u Tt would be consistent with this theory if the state 
were to take some actions which, in terme of thelr direct 
impact, Increased income equality, provided these ac- 
tions could be interpreted as serving the stability of the 
system. Lenin [33] analyzes the ten-hour day legislation 
in these terms. 
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These mechanisms which tie a class together 
should not be confused with the objective identity 
of the class itself. The capitalist class in the 
United States is a ruling class. The degree to 
which it has consciousness, a strong ideology, and 
internal cooperation determines how successfully 
it can rule? 


IV. On Teaching and Practice 


So far we have limited our discussion to the 
content of a radical course. Radical substance, 
however, is only part of a radical approach to 
economics, First, college and university teachers 
work in one of the centers of radical social activity 
in the United States. Radical teachers should, 
therefore, view their own work as part of a wider 
radical movement. They should design their 
courses to be relevant to the concerns and needs 
of that movement. Furthermore, radical econo- 
mists cannot be isolated as academics. Only by 
taking part in the activities of the radical move- 
ment can they integrate their scholarly work with 
the concerns of the movement. 

Second, teaching style is also relevant to the 
radical approach. In Section IT we suggested the 
argument that one of the functions of the educa- 
tional system in the United States is to prepare 
students for the authoritarian and repressive 


17 Readers of this paper may well ask to what extent 
we consider our approach Marxist. The following 
quotation seems relevant: 

“... When asked whether or not we are Marxist, our 
position is the same as that of a physicist or a biologist 
when asked if he is a ‘Newtonlan’ or if he is a ‘Pas- 
teurian.,’ . 
“There are truths so evident, so much a part of people’s 
knowledge, that it is now useless to discuss them. One 
ought to be ‘Marxist’ with the same naturalness with 
which one is ‘Newtonian’ in Physics, or ‘Pasteurian’ In 
biology, considering that If facts determine new con- 
cepts, these new concepts will never divest themselyes 
of that portion of truth possessed by the older concepts 
they have outdated. Such is the case, for example, of 
Einsteinian relativity or Planck’s ‘quantum’ theory 
with respect to the discoveries of Newton; they take 
nothing at all away from the greatness of the learned 
Englishman. Thanks to Newton, physica was able to 
advance until it had achieved new concepts in space. 
The learned Englishman provided the necessary step- 
pingstones for them. 

“The advances in social and political ecience, as in other 
fields, belong to a long historical process whose links 
are connecting, adding up, molding and conatantly 
perfecting themselves... . 

“The merit of Marx is that he suddenly produces a 
qualitative change in the history of social thought. He 
interprets history, understands ita dynamic, predicta 
the future, but in addition to predicting it (which would 
satisfy his scientific obligation) he expresses a revolu- 
tionary concept: the world must not only be inter- 
preted, it must be transformed.” The statement is by 
Ernesto ‘Che’ Guevara [25]. 


conditions of the work place. Obviously radicals 
cannot allow themselves to be part of such a 
socializing process. It is necessary for our own 
liberation as well as for the students’ welfare to 
break down authoritarian relations in the class- 
room. The function of lectures, for example, in 
which one person talks at a mass of students, is, 
in general, antithetical to radical teaching. Like- 
wise, radical teachers should challenge the grading 
system and the role which grades play in provid- 
ing an external incentive analogous to and pre- 
paratory for the wage system (see Appendix). 

In other words, teaching with a radical ap- 
proach to economics is not simply a matter of 
putting forth a certain interpretation of United 
States capitalism. A radical approach carries with 
it certain lessons for change—lessons which must 
be followed in our teaching of economics. 


APPENDIX 


Statement on Grading by the Staff of Social 
Sciences 125 to the Committee on 
Educational Policy" 


Grades serve a number of functions: they establish a 
system of incentives for students, they structure the 
nature of social relations in the educational! process, 
and they provide needed information within and out- 
side the university. We argue that the incentive func- 
tion of grades and their effect on classroom relations are 
inimical to learning. Furthermore, we believe that the 
informational role of grades could be served through 
alternative mechanisms which would promote rather 
than hinder learning. 

Incentives. Learning should take place for desirable 
social ends and for the intrinsic enjoyment of learning. 
The grading process establishes an undesirable reward 
structure in which obtaining a high grade becomes the 
motivational force. The indirect reward of a good grade 
replaces the direct satisfaction from the process of 
learning or the resulting knowledge as the final objec- 
tive of many students. Such an incentive structure is 
undesirable in and of itself. 

However, the role of grades in educational institu- 
tions cannot be fully understood as long as attention is 
confined to the universities alone. Grades function to 
socialize students into the work force. On a job, workers 
do not obtain satisfaction from an intrinsic interest 
either in the process of production or in the resulting 
product of their work. Nor do they obtain satisfaction 
from the social usefulness of the product. Instead, they 
are motivated by the prospect of an external reward— 
wages received in exchange for labor powers. In the 
workplace, the need to substitute external incentives 
for intrinsic interest arises because of the separation of 


* The petition which follows was submitted to the 
Committee on Educational Policy of Harvard Uni- 
versity by the Staff of Social Sciences 125 during the 
first term in which the course waa offered. The ae 
wags rejected. 
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the workers from control over the production process 
and its products. Grades play an important role in pre- 
paring young people for this kind of work environment. 
We object to both an economic system and an educa- 
tional system which operate in this manner. 

The content of the knowledge acquired by a student 
is also affected by grades. Those aspects of any subject 
matter which can most easily be reduced to a single one- 
dimensional measure increase in importance—such as, 
for example, factual and quantifiable data. In the 
choice of paper topics, preference is given to small 
questions which can be easily researched and for which 
a complete answer can be developed in the limited time 
available. In order to assure a short-run payoff, the stu- 
dent tends to minimize risk by restricting his field of 
inquiry. As a result, the larger framework and context 
of his studies is taken for granted. Thus grades play 
a significant role in the perpetuation of the status quo 
in social inquiry. To this we object. 

Structure of Classroom Social Relations, The power 
to give grades provides professors with a sanction for the 
exercise of authority in the educational process. Grades 
promote acquiescence and conformity among students 
and exempt teachers from the necessity of being rele- 
vant, interesting, and well prepared in their classes. 
Students refrain from criticizing mediocrity and dull- 
neas in part because of the fear of jeopardizing their 
grades and in part because the process of grading has 
diverted attention away from learning itself. (We do 
not raise here the possibility that grades inspire political 
conformity between students and professors.) In gen- 
eral, the authoritarian relationship between teachers and 
students in the classroom is inimical to learning, and 
for this reason too we oppose grades. 

Information. The principal external consumers of the 
information contained in grades are employers and 
graduate schools, who need to identify the students 
they most prefer and the ones they least prefer. Grades 
provide employers and graduate schools with a costless 
means of ranking students for their own purposes. But 
education should not be made subservient to their 
needs, particularly since grades interfere with the 
learning process. Graduate schools and employers could 
devise their own mechanisms of evaluation and selec- 
tion if students were not graded, as already happens 
with students from a number of colleges, such as 
Antioch, which do not grade. 

Grades are algo used to fill informational needs within 
the university. Students use grades to obtain feedback 
from their instructors on performance in class. Faculty 
members use grades from previous courses as guide- 
lines for admitting students to their own courses. The 
administration uses grades in allocating financial aid, 
Although we object to this last use of grades, we do 
feel that information on student performance can be 
useful both to the student and to the teacher in the 
educational process. The use of a summary letter grade 
is simply not the best means for fulfilling such in- 
formational needs. 

For all these reasons, we find the grading process ab- 
horrent, and we intend to substitute other mechanisms 
to perform those functions of grades that we feel 


should be retained. In our course we will prepare written 
evaluations of each student’s work. The evaluation will 
be available to the student and to others if the student 
so requests. Further, we plan to arrange individual 
meetings between student and instructor during the 
semester. Finally, the organization of the course into 
small sections automatically provides continuous feed- 
back to the students. 

Therefore, we petition the Committee on Educational 
Policy to remove the grading requirement from our 
course. Further, we ask for a public hearing with the 
C.E.P. concerning both our petition and the general 
role of grades at Harvard. We would like to raise at 
that point the arguments for the complete elimination 
of grades from the Harvard educational proceas. 
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ECONOMIC EFFICIENCY AND THE DISTRIBUTION OF 
BENEFITS FROM COLLEGE INSTRUCTION" 


By W. LEE HANSEN, ALLEN C. KELLEY, and BURTON A. WEISBROD 
University of Wisconsin 


Economic efficiency implies an equating, at the 
margin, of benefits and costs. In this paper we 
explore a concept of “efficiency” which is broader 
than the usual framework and which applies to 
commodities and services produced and distrib- 
uted largely outside the private, profit maximiz- 
ing sector. An assessment of the economic effi- 
ciency of producing such a commodity requires 
the determination of its outputs and the valuation 
or weighting of these outputs. Our principal point 
is that these weights, in turn, depend on who 
receives the outputs; thus, distributional issues 
are at the heart of economic efficiency studies 
involving a wide range of activities undertaken in 
the governmental and private, nonprofit sectors.” 
One of these activities—the production and dis- 
tribution of college instruction in economics— 
illustrates well the significance of this particular 
approach to the analysis of economic efficiency. 

We argue that in analyzing the economic efi- 
ciency of instruction, distributional issues—that 
is, who receives the benefits—should be consid- 
ered explicitly; if not, they will necessarily be 
considered implicitly. The pervasive failure to 
include distributional issues In efficiency studies 
suggests an excessively narrow concept of effi- 
ciency. This is particularly inappropriate in eval- 
uating instruction, since in education, as in most 
services, decisions regarding what to teach and 
how to teach have a strong influence on who 
receives the benefits.? 


I 


Total benefits from instruction are a function 
of the amounts gained by each student and of the 
values of each amount; these values vary among 
different students or types of students. Therefore, 


* The authors are grateful to their colleagues, R. 
Andreano, F. Golladay, R. Lampman, and E. Smolen- 
sky, for comments on an earlier draft. 

1 We assume throughout that output is measured in 
incremental, units-added terms. 

2 This general point has been developed in detall by 
B. A. Weisbrod [17]. In his study the concept of 
efficiency which encompasses the traditional view of 
efficiency as well as the distribution of output la termed 
“grand efficiency.” 

1 This is true of most services because of the require- 
ment that the consumer be present at the time and 
place of production (consumption) of the service. 
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aggregate benefits are a function of how the out- 
puts are distributed among students. Symboli- 
cally,'the marginal benefits, By, from resources 
employed in an instructional approach (technique 
and/or course content) 2 is: 


(1) 


where 


qj=the quantity of output produced by the 
input mix & and received by student 7*; and 

b;=the value of benefits (output) accruing to 
student f. 


Of the two partial derivatives the first is the 
marginal physical product of input (or input mix) 
k for student 7, and the second indicates the valu- 
ation of the marginal product, 

As expression (1) reveals, the importance (both 
in quantity and in value) of any particular form 
of output may vary with the type of student re- 
cipient. For a student planning graduate work 
certain course outputs may have great value, 
whereas these same outputs may be of slight value 
to the student who plans to continue no further 
in the field. Similarly, instruction about behavior 
of the stock market may contribute greatly to 
the knowledge of persons from disadvantaged 
backgrounds while adding little to the knowledge 
of other students. 

Most studies of instructional efficiency or 
studies which appraise the merits of particular 
teaching techniques have not estimated—nor 
have they even considered—the impact of alter- 
native teaching approaches (input mixes) on the 
distribution of outputs among students. Neither 
have they examined the possibility that the value 
of outputs varies according to the distribution of 
the output. In terms of the model, the subscript 
j has been entirely disregarded. The assumption 
implicit in such a simplification is either that 
students are a homogeneous group—each student 
receives the same amounts of outputs from a 
given course and the outputs have the same value 


4In practice, the summation will be over groups of 
students who possess roughly similar and “relevant” 
attributes. Parenthetically, it might be noted that if 
j=1, expression (1) represents the value of an input used 
to produce a private good. 
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for each student—or that students should be 
treated as if they were a homogeneous group. 
Neither assumption seems reasonable, for rather 
obvious reasons, 

This discussion has assumed implicitly that it 
is students’ valuations that should count. There 
are many who feel, however, that valuations 
should be made by other groups, such as the fac- 
ulty, the college administration, the taxpayers, 
or particular groups of students. Our general 
point—that the magnitude and distribution of 
benefits depends on the values assigned—is gen- 
eral and is invariant to whose values are applied. 

In the following pages we discuss how instruc- 
tional techniques and approaches influence the 
distribution of total output and the value of that 
output and how the distribution of output relates 
to a broad concept of economic efficiency.’ 


il 


Consensus on course content or instructional 
technique has not been reached in economics or 
in general. The literature abounds with arguments 
for or against the “citizenship” focus [4] [5] [16] 
or the preparation of potential graduate students 
[13]. At another level we find some economists 
calling for a heavy mathematical orientation [2] 
(though whether as a “means” or as an “end” is 
not always clear); others advocate a decision- 
making framework [3]; and still others argue the 
merits of shifting emphasis from macro- to micro- 
economics [15]. And recently there has been much 
discussion of the impact of new instructional 


s Although much of college instruction is outside the 
public sector, our framework is relevant to the theory 
of the public sector which permits analytically separ- 
able allocation and distribution branches. If the alloca- 
tion branch decisions affect the distribution of welfare, 
then it is not possible to determine what and how much 
of some commodity to produce unless costless lump- 
sium redistributions are possible, or unless the welfare 
function—~involving the value-weights referred to in 
expression (1)—is known [10] [17]. The formulation In 
expression (1) permits the quantity of output to vary 
among consumers. This is by contrast with some of the 
literature on the pure theory of public goods, in which 
it is assumed that all consumers benefit equally in the 
sense of receiving equal quantities of output of the 
public good [14]. It ia clear, of course, that even if all 
did receive equal quantities of output, the individual's 
valuations could differ greatly. Inetruction does have 
a considerable public-good element; thus we might well 
have couched our argument simply in terms of differ- 
ences in consumers’ (students’) valuations rather than 
in terms of differences both in their valuations and in 
the quantities of outputs. The difference in approach, 
however, is not substantive. Decisions will depend on 
the products of quantities and values—as expression 
(1) tndicates—and our point is that these products are 
likely to vary significantly with the choice of course 
approach, 


techniques, among them programmed instruction 
[1] [8], television [9] [12], and TIPS (Teaching 
Information Processing System) [6]. 

In all of these illustrations, either course con- 
tent or instructional technique is being considered 
explicitly. But the distribution of benefits among 
types of student clientele is also very much at 
stake, and differences in judgments as to whom it 
is most “important” to teach may be at the root 
of much of the controversy. The issue of impor- 
tance or values is reflected in the nght-hand deriv- 
ative (0b;/dq;) in expression (1), above. 

Even if the importance of benefiting all types 
of students is equal or is assigned to be equal, the 
actual benefits (the left-hand derivative, (dq;/@k; 
in expression (1)) are not likely to be equal. It 
seems intuitively clear that different types of 
students—as defined by previous academic per- 
formance, desire for theoretical rigor, degree of 
social concern, family background, and the like— 
will benefit differentially, depending upon course 
content and instructional technique. A highly 
theoretical and mathematical formulation in the 
basic economics course may provide the largest 
benefits for students already thinking seriously 
about graduate work in economics, whereas a 
course focusing on a less formal treatment of 
contemporary economic problems (and employing 
a similar instructional technique)’ may benefit 
most those students seeking a “general” educa- 
tion. Still another choice of course content is 
likely to be most beneficial to pre-law students. 
Given the heterogeneity of the enrolled students 
and the difficulty of offering simultaneously a 
variety of course contents, some students are 
certain to receive larger outputs’ than will others. 
Yet little or no evidence exists on the strength of 
the linkage between the distribution of outputs 
and the choice of course content.® 

What has just been said about course content 
also applies to instructional technique. The tra- 
ditional theory of production assumes that the 

6 Thila qualification ig intended to hold instructional 
technique constant in the present discussion so as to 
concentrate attention on course content. 

t? Important problems exist with respect to the 
definition and measurement of “outpute’—they may 
well be multidimensional—but these are outside the 
scope of this paper. 

s In practice it may be difficult to separate the 
quantity of output from its value, and, indeed, the 
two may be interrelated. For example, if the con- 
sumer places a high value on increments of a particular 
type of course content, then his attitude toward learning 
may be “better,” with the result that he will receive a 
larger quantity of output. This would make expression 
(1) more complex, for g;/k=/(b;/q;). An exploration of 


this complexity Is beyond the scope -of our present 
efforts. 
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choice of production technique is a decision sepa- 
rable from the decision regarding the distribution 
of output. This assumption seems to dominate 
much of the evaluative research in economics 
education, for little effort has been devoted to 
finding out which kinds of students benefit by 
how much from the use of different instructional 
techniques; e.g., television and programmed 
instruction.” The available evidence often shows 
whether the new technique is an improvement in 
the sense that students attain higher average 
scores than they do in courses using conventional 
methods. But the degree to which the new tech- 
nique alters the distribution of performance is a 
subject scarcely ever raised. 

The differential effectiveness of a given instruc- 
tional technique for different groups of students 
and the differential value of a unit of “‘effective- 
ness” for different groups of students are illus- 
trated in Figure 1. In this example, students are 
arrayed according to prior acaderaic achievement, 
ag measured on the X axis by a test given prior 
to beginning a particular course of study. The F 
axis measures performance on an appropriate test 
of accomplishment following completion of the 
particular course. The curves labeled I and IT 
show course performance—using alternative in- 
structional techniques on two comparable groups 


? This is true for all subject-matter areas, not only 
economics, and at all levels of education, not merely 
collegiate. This gap in educational research has been 
pointed out by others. For example, Robert Locke, an 
executive of the McGraw-Hill Book Company, has 
forcefully argued, “. .. the ideal program should not 
only use the most appropriate media for each task or 
objective, but it should also offer alternative media to 
accommodate differences among learners in ability, 
experience, motivation, style, and rate” [7]. 


of students—as a function of the type of student 
within each group. “Course performance” 1eflects 
use of a particular test instrument for measuring 
“outputs” of the course. 

The crossing of the two curves indicates that 
Technique I is more successful for the “stronger” 
students—those with prior academic achievement 
above P-——whereas Technique Il is more success- 
ful for the weaker students. Assuming an equal 
number of students at each level of prior achieve- 
ment, P, it is clear that the average student 
gained more from the use of Technique I (that is, 
area CDE exceeds area ABC). Thus, if one and 
only one of the two techniques is to be used, the 
preferred approach is certainly number I. Or is it? 

True, Technique I gives a larger mean and, 
hence, aggregate level of course performance. But 
what of the value of that performance? Despite 
the apparent superiority of Technique I, it would 
actually be inferior to IT if the function for valu- 
ing benefits attached sufficiently greater weight 
to a unit benefit when realized by students with 
poorer prior achievement (e.g., the “disadvan- 
taged”?). How to establish the values assigned is 
not an easy matter. But it is at this stage, involv- 
ing valuation, that normative judgments are 
blended with positive findings as to the effective- 
ness of alternative instructional techniques or 
course contents. 

The efficiency of Techniques I and II depends, 
ultimately, on costs as well as benefits. The tech- 
nique producing the largest value of gross benefits 
(output) is not the most efficient choice if its costs 
are enough greater so that the value of benefits, 
net of costs, is smaller than for some other instruc- 
tional approach. Moreover, it may be the case 
that none of the alternatives is efficient; that is, 
perhaps none produces net benefits that are 
positive, 

Two important implications of the framework 
captured in Figure 1 might be noted at this point. 
First, the possibility of interesecting lines has 
profound implications regarding an analysis of the 
literature on the appraisal of teaching approaches, 
In general, although many studies in the educa- 
tion and economics literature show no significant 
impact of an experimental teaching approach, the 
studies are incomplete. They do not distinguish 
between the case of zero impact for all students 
and the case of positive impacts for some students 
and roughly equal negative Impacts for others, 
Indeed, as McKeachie emphasizes, in his review 
of the voluminous literature on college teaching: 
“One reason for the host of experimental com- 
parisons resulting in non-significant differences 
may be simply that methods optimal for some 
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students are detrimental to the achievement of 
others” [11, p. 1157]. However, neither we nor 
McKeachie knows which of the two cases above is 
closer to the truth. The implication is that much 
of the prior research needs to be reworked. 
Second, if there is a distributional impact of the 
teaching approach (i.e., if the benefit curves of the 
experimental and control approaches are non- 
parallel, whether or not they intersect), then 
empirical tests which omit these distributional 
effects will produce statistically biased results. 


mm 


One of us has experimented with a new instruc- 
tional technique in the principles course in eco- 
nomics at the University of Wisconsin, and some 
of the preliminary findings are relevant here. The 
details of this experiment are not important to the 
present discussion. What is interesting is that this 
experimental approach, while having a beneficial 
impact on all students, provided larger quantities 
of output (in terms of the left-hand derivative in 
expression (1) above) to some groups of students 
than to others. 

Figure 2 shows that the experimental tech- 
nique, by comparison with a standard lecture 
technique (used with an essentially randomized 
control group of students), produced positive 
amounts of output for students at every level of 
prior achievement.!® But it also shows that the 
largest outputs went to students with the lowest 
ACT scores. 

The fact that the experimental technique 
dominates the standard technique may appear to 
suggest that our findings are uninteresting in the 
context of concern about economic efficiency. 
Since the experimental technique involves added 
cost, however, this is not so. Even with the ob- 
served dominance, two issues remain unresolved: 
(1) Are the benefits disclosed in Figure 2—the 
area ABC D—large enough to warrant the costs? 
(2) If total cost is a constraint, so that the experi- 
mental technique can be provided to some stu- 
dents but not to all of them, to whom should it be 
provided? 

The answer to the first question depends criti- 
cally on how the outputs (benefits) are valued; 
Le., on the welfare function. There is, in general, 
no unique value for a unit of benefit (a point of 
added test score), for the value is a function of 
who the beneficiary is, 


16 In this Tlustration students are classified by prior 
level of academic achlevement; clearly, however, other 
classifications may be appropriate; e.g., in terms of 
family background. 

11 Tt may also be a function of the amount of benefit 
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FIGURE 2 


With regard to the second question, if the ex- 
perimental technique is to be provided to, say, 
one-half of the students, which group should 
receive it? In other words, if total resources avail- 
able are fixed, for which students will the value of 
output be a maximum? 

The frst thing to note is that Figure 2 cannot 
provide the answer. What it does show is that the 
program should be provided to the students with 
the lowest ACT scores if the objective is to maxi- 
mize the measured quantity of output. But 
whether such an allocation would maximize the 
value of output is another issue. It will if the value 
of a unit increase in economics test score is a con- 
stant or decreasing function of prior ACT score, 
ceteris paribus. 

If, however, there were a preference for helping 
“strong” students—a preference that may be 
reflected in the offering of “honors” courses— 
then it could be efficient to devote the added 
resources to students with high ACT scores.4 All 
that is formally required to produce this result is 
that the value of output CD (Figure 2) exceed the 
value of AB, and that there be no sizable inter- 
action effects among students. Since AB=5CD 


realized by any given beneficiary; that is, there may be 
decreasing, or perhaps Increasing, marginal value with 
respect to added units of benefit to a particular student 
or group of students. 

12 It would be instructive to consider the forms of 
weighting functions that would justify providing large 
amounts of resources to particular subsets of students, 
as is done in honors courses and in special programs for 
the disadvantaged. 

u The latter assumption is necessary to insure that 
the separation of students into two or more homogene- 
ous groups would not alter their respective class per- 
formance. 


368 AMERICAN ECONOMIC ASSOCIATION 


in the figure, an allocation of the experimental 
technique toward strong students is efficient if 
the value of additional economics output (as 
defined by the test used) be at least five times as 
great for a student at the 95th ACT percentile as 
it is for a student at the 25th percentile.“ 


IV 


The arguments in this paper have a number of 
research implications. Granted that an efficient 
allocation of instructional resources requires com- 
parisons of benefits with costs of alternative pro- 
grams, more information is needed as to the mag- 
nitudes of the benefits. These, in turn, depend on 
the distribution of benefits, since the value of a 
given absolute increment in output of instruction 
(i.e. achievement) is specific to the recipient. 
Therefore, it is clear that we need to learn more 
about who benefits; that is, what types of stu- 
dents benefit and how much each benefits when 
various combinations of course content and in- 
structional technique are used. With this informa- 
tion in hand, normative judgments can then be 
applied—as expression (1) above indicates—in 
order to estimate the value of benefits from any 
particular course content or instructional tech- 
nique. 

The following are some specific research 
suggestions: 

1. Batteries of pre- and post-course evaluations 
should be developed which reflect well-articulated 
output goals. While this paper has not concen- 
trated on a precise specification of outputs, the 
importance of such a specification is clear. The 
distribution of benefits (outputs) cannot be ascer- 
tained without a prior decision—either explicit or 
implicitas to the definition of output. More 
tests measuring different types of outputs are 
needed. 

2. When regression techniques or other statis- 
tical procedures are used in evaluating teaching 
alternatives, interaction effects should be included 
so as to permit estimation of relationships be- 
tween the instructional approach and a variety of 
student attributes (e.g., class, major, mathematics 
knowledge, family background). Parameters of 
the interaction effects—such terms as the applica- 
tion of television or programmed learning to stu- 
dents with and without calculus—will provide 


14 For this problem—with the cost level constant— 
only an index of relative values is needed, not absolute 
monetary values. 

% TUCE (Test of Understanding in College Eco- 
nomics) and TEU (Tests of Economic Understanding) 
represent an excellent beginning on thia long-term 
project [5] [18]. 


information about the distributional impact of the 
teaching approach that is being studied.“ If 
students benefit differentially from alternative 
teaching approaches, then failure to account for 
interaction effects between the teaching approach 
and student attributes will result in a mis-speci- 
fied statistical model, biased parameter estimates, 
and often uninterpretable results. 

3. Finally, it is important to face up to the 
issue of delineating explicitly our normative cri- 
teria on what “should” be the distribution of 
outputs. We must place “values” on the outputs. 
Until these value weights are made explicit—and 
the task is not simple—they will continue to be 
implicit and, hence, not open to critical examina- 
tion. 

V. Summary 


The central thesis of this paper is that produc- 
tion decisions in education on what and how to 
teach have distributional effects; as a result, dis- 
tributional considerations should enter directly 
when making teaching decisions and evaluating 
these decisions. 

The importance of this proposition and thus the 
validity of the inferences derived from it involve 
both factual and normative matters. If alterna- 
tive teaching techniques do have differential im- 
pacts by type of student (the factual issue) and/or 
if social objectives dictate that it is more impor- 
tant to benefit some types of students than others 
(the normative issue), then the distributional 
consequences of selecting a teaching technique or 
course approach should receive explicit attention 
in benefit-cost analyses of production choices. 


is With respect to the pathbreaking research of 
Attlyeh, Bach, and Lumsden on the impact of pro- 
grammed instruction in economics [1] [8] we are en- 
couraged to learn that analysis is currently under way 
to investigate some of these types of interactions, and 
thus the distributional effects of programmed learning. 
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A RETROSPECTIVE LOOK AT UNDERGRADUATE ECONOMICS 


By Bren W. Lewis 
The Ford Foundation 


This occasion is something over which a man 
might well drool throughout 2 whole lifetime of 
anticipation. I am here by confirmed request to 
ramble through and reminisce about a lifetime; 
and, from the safe, secure vantage point of years 
of yesterdays, to recite to today’s economists, for 
their benefit and redemption, their sins and short- 
comings. “Tell us,” you plead, “what it was like 
when the world and you were young. But more, 
tell us of our multiple re(trans)gressions and of 
what we ought to do that we are leaving undone. 
How have we strayed? How are we betraying our 
heritage?” This assignment, my friends, as you 
will someday appreciate if, like me, you are just 
luckier than hell, is the jackpot at the end of the 
rainbow. 

True, there is a catch. I am invited to bask in 
my task—but only for twenty minutes. How 
much rich reminiscence and invaluable advice 
can be given wing in twenty minutes? This is not 
only to snatch back the Grail, it robs me of 60 per- 
cent of my fifty-minute birthright (quantitatively 
speaking), When the gavel strikes, my stage is to 
become a pumpkin, and I must be on my way 
wearing both slippers. 

I am determined, however, to transmute this 
blight to bloom. If I am bereft of time, I am also 
relieved of obligation. No one can rightfully ex- 
pect the accumulated insight of half a century to 
be both recounted and systematically supported 
in twenty minutes. I opt for recounting—stripped 
down. I shall recount and pronounce, and I re- 
nounce any obligation to defend my pronounce- 
ments. I shall offer no proof, no formulas, no 
hesitant, quavering hypotheses, and no ingratiat- 
ing qualifications. Nothing but pronouncements 
in italics—sheer wisdom, topless truth! Let me 
add that nothing I shall say is confidential or 
restricted. 


I 


One moment while I lower the backdrop—the 
years I knew in my slender youth, the 1920’s, the 
years of normalcy, the decade which ended in the 
Great Depression, the years 15-5 B.K. 

Economics in the 1920’s! The economy of which 
we taught was neat, clean-shaven, well-mannered, 
virile, self-disciplined, and rightfully confident. 
Its only markets were perfect markets (certainly 
perfect for us teachers), populated by single- 
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minded, uncomplicated economic men, compelled 
automatically and unerringly by irresistible urges 
to economic choices which were demonstrably 
correct for each and for all—in the long run. Un- 
disturbed by aphorisms yet unuttered, we lived 
and reveled “in the long run.” Ceteris paribus, in 
substantial doses, was our anodyne and constant 
comfort. 

Competition was razor edged and all-pervasive 
—pure in mind and strong in body. We recognized - 
only one degree of monopoly, and this we treated 
as an exception to be brushed off into a footnote 
located, in those golden days, at the bottom of 
the page, where footnotes belong. 

Our forms of communication were, of course, 
primitive. The language of our discourse was 
written and spoken English. We used words—the 
kinds of sounds I am uttering now—extended 
into full sentences, in professional conversation and 
address; and words and sentences were to be 
found in abundance in our textbooks and journals. 
Their use was not surreptitious; it was open and 
unashamed, calling neither for explanation nor 
apology. The few graphs we employed were gentle 
and unobtrusive and had as their purpose to. 
explain and illuminate the text—by today’s prac- 
tice, of course, an amusing transposition of horse 
and carriage. Economic models were unheard of; 
any models in which we may have had an interest 
were not permitted in the classroom. 

Ours was an economy of principles, law and 
order. The “law of self-interest” and the “law of 
supply and demand” governed our micro con- 
cerns, and our macro concerns were few and 
slight, Say’s law insured us against anything more 
troublesome than exceptional, transitional unem- 
ployment, and the Salvation Army was in the 
wings to alleviate any undeserved individual 
hardship. The role of taxes was to raise public 
revenues required to protect us against disorder 
and aggression; the role of money was to serve as 
a medium of exchange; the money was kept in 
order by Gresham’s law. No one dreamed of ques- 
tioning the constitutionality of our laws, and their 
enforcement was not a problem; they were self- 
enforcing. 

The 1920’s went out with a resounding thud. 
The Great Depression was a shaker. It shattered 
both the real world and our world. It had its re- 
deeming features: it increased enrollments in 
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economics courses and it produced the first mass 
demand for college economists in business and 
government. Moonlighting was prestigious, not 
routine. Today’s economists will never know how 
much their discipline owes to the New Deal for 
requiring dozens of their forebears, propelled into 
operational situations, to face up, “yes” or “no” 
to policy issues which they had been accustomed, 
at most, only to mull. 

The depression opened the door to Keynes— 
another shaker, and a real mover. But, no one 
thought to close and bolt the door, and (J have 
steeled myself not to say ‘“unfortunately’’) 
through the open portal came a couple of math- 
ematicians. They stayed to dinner. They, too, 
were movers—they moved in. They multiplied 
(what else?) ; order appeared again—but this time 
it was numerical order; my old world was gone; 
economics began its frantic scrambling for recog- 


nition as an exact science. Economics without — 


mathematics was no longer economics. The body 
of texts and tracts took on the appearance of 
appendices—ruptured. 

I must make myself believe that my world was 
well lost. I cannot but admire an array of elegant 
skills, first joined to and then engulfing economics, 
that can measure the immeasurable, quantify that 
which cannot be quantified, replace dull words 
and vague discussions with fascinating symbols, 
strange devices, and instant answers to unanswer- 
able problems—which knows no error, only devi- 
ations—and even these to be scooped up and run 
through again and again until, exhausted, they 
become absorbed. 

I must make myself believe in mathematical 
economics, even though I will never understand it. 
It has made a real home for itself within the 
spacious reaches of our discipline—a towering, 
imposing, and ingeniously functional home with 
all of the charm of an oversize filing cabinet. But, 
brooding in my tiny, windowless room in the base- 
ment, I could wish that the structure didn’t 
crowd the property line quite so closely on all four 
sides. 


um 


You will have gathered that I am less than 
completely charmed by today’s economics, and 
that I indulge myself in an occasional flash of 
doubt about some of its manifestations. At my 
age, my attitude is to be expected; if it had not 
crept upon me along the way, I should have felt 
compelled to acquire it by forced feeding. And it 
is, of course, of no moment. 

But, I do have a grievance which I believe is 
of moment. The real burden of the unhappiness 


which I propose to unload here has to do with 
what we are doing and not doing with economics 
-~and to economics—in the undergraduate class- 
room, particularly in the introductory course. I 
shall state my central proposition in terms it 
deserves: duty and sin. Economists engage in a 
variety of professional activities. Categorically, 
the most important of these, so overwhelmingly 
important that we cannot regard it as less than 
our greatest duty with no runner-up in sight is (a) 
to teach (b) the introductory course (c) as it 
should be taught to reflect fully our responsibility 
as a profession. Our greatest sin lies in our failure 
generally to accept and discharge this duty in the 
spirit and measure demanded by its urgency and 
consequence. l 

I shall not bother to argue here whether our 
posture towards the introductory course reflects 
cold calculation or aggravated indifference. Our 
apathy could not be deeper if it were, indeed, 
studied; it could scarcely be more widespread 
among us if we had taken a blood oath to effect 
and sustain it. The simple fact is that by and 
large, across and throughout our profession, the 
teaching of the introductory course, apart from 
the logistical problems it poses, is the very least of 
our concerns. We teach this course with our left 
hand, in our pocket. Exceptions are sporadic and 
short-lived. I am happy to except from this char- 
acterization the heroic efforts represented by this 
session’s papers and other exercises promoted by 
the A.E.A. and the Joint Council. These reflect 
the birth pains of a systematic attack. In all 
honesty, however, any rift in the clouds that has 
yet appeared admits little light and no more than 
a teasing waft of warmth. It is far from clear that 
the pains augur more than a stillbirth. 

Let me translate my evangelical message into 
native dialect. Economics is the study of the 
processes and criteria by which man selects the 
uses to which his limited resources are to be put. 
We accept as elementary that a use of higher 
importance or value is always to be preferred to 
uses of a lower order. Yet, in an area where we 
might be expected to be particularly sensitive— 
the allocation of our own valuable resources 
among competing professional activities—we do 
conspicuous violence to our own prime precept. 
It isn’t that man-hours, apparatus and textbooks 
and bluebooks aren’t poured into the introductory 
course. But what of their volume in relation to the 
job to be done, and what of their quality and the 
depth of the purpose which they represent? Thou- 
sands of us have taken our turn in teaching the 
course as part of our initiation into the mysteries 
of our profession while we were working off our 
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doctoral requirements, but at what cost in sacri- 
fice of living students! Who among us has really 
had his heart in this enterprise, and for how long? 
How many choose it as a significant component 
of a career? 

The case for giving top priority to the teaching 
of introductory economics is simple and forth- 
right. You believe it or you don’t. I do. It runs 
like this: Our discipline is important. An under- 
standing of economics by all who participate is 
vital to the functioning and preservation of a 
self-governing society. Increasingly the character 
and quality of our society is being determined by 
collective economic decision making. The sheer 
fact is that the public understanding of economics 
demanded by this condition has never been real- 
ized and is today conspicuously in short supply. 
I cite the quality of the current national discourse 
on tax reform and inflation as a striking example. 
Certainly, not everyone in our society needs to be 
a computer-card-carrving economist; but I insist 
that it is of great importance to every adult mem- 
ber of our society that he and every other member 
shall have an elementary, systematic understand- 
ing of the economic underpinning of our lives 
together—the nature of an economy (all econo- 
mies), and of the processes and institutions by 
which economizing takes place. My plea is not for 
fine-spun sophistication; it is for awareness and 
simple, basic economic understanding—for every- 
one. Provision of the means to insure such under- 
standing fits—and bulges—all of the specifica- 
tions of a public good. 

Introductory economics in the colleges holds 
the key. It is only from this course that any hope 
is to be had for widespread, effective teaching of 
economics in the schools; and any significant 
extension of economic understanding in our 
society depends upon the further and deeper 
involvement of the schools. And it is only in the 
introductory course in the colleges that the great 
bulk of those who are to become college graduates 
have an opportunity for systematic exposure to 
economics, economies, and economizing. 

Unfortunately, indeed tragically, far too few 
college students avail themselves of this alluring 
opportunity, and a major reason for this is that a 
large number (a “statistically significant” num- 
ber) of those who have been conned into the 
course, or who have dropped in because they were 
cold or tired, have emerged disillusioned, still 
tired and noticeably cool. And bad news travels 
fast. 

The news is bad for the introductory course, 
for our profession, and for our society, Because I 
have a stake in all three, I want my profession to 


give more of its positive concern and its active, 
professional attention to the business of teaching 
introductory economics, and I mean business, not 
talk and not time serving; I mean coats-off, rolled- 
up-sleeves, dirty-hands, driving business. The 
introductory course is worth all the concerned 
attention we can give it, for what it can contribute 
to the rational, enlightened conduct of our soci- 
ety’s economic affairs. It is worth everything we 
can give it to make it an attractive option for 
every student in the entire college community. 
I am quite shameless about this. We have some- 
thing to sell that everyone ought to buy. We owe 
it to them and to ourselves to constitute and 
package, and everlastingly to reconstitute and 
repackage our product so that everyone, in fact, 
will buy. 

I know the stock reaction; we all know it. What 
do you mean, we have too few students? We have, 
more now than we can properly admit, brand, 
bed down, grade, certify, and ship. We’re over- 
worked, we have no time for research and writing. 
we are mightily put upon. I admit all of this— 
and deny its alleged import. We may be pressing 
against the attention and the facilities which we 
are presently disposed to allocate to this task; 
undoubtedly we are annoyed by this yapping 
nuisance because the overwhelming bulk of our 
interest lies elsewhere, but we are not devoting 
anything approaching an optimum proportion of 
our energies and -resources to the introductory 
course. I have spoken of this earlier, and I shall 
return to it; let me content myself here with the 
observation that it would be exhilarating to be 
confronted with logistical problems growing from 
an overwhelming surge of voluntary enrollments 
in introductory economics courses which were 
believed to be too good to be missed. 


Tit 


I have no chart or flight plan for the construc- 
tion and conduct of TH L-introductory-course-too- 
good-to-be-missed. I have some ideas—all good, 
but none unchallengable—about such courses. 
There is no single course suited to all times and 
all places; there is none suited to all times in any 
place, or to all times for any teacher. But, every- 
where and eternally there is one irreducible mini- 
mum requirement for even a decent course: it 
must bear the bench mark of a concerned, deeply 
involved teacher, teaching at his level best. 

Any course, superior, decent, or indifferent, is 
personal. It cannot be packaged and peddled as a 
proprietary product. Each of us must write his 
own prescription for his own course, and sign it. 
Your course is your course, just as my course is 
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mine. There is no escape; there should be none. 
This is far from saying that we cannot learn from 
each other, or that a man’s course is a walled, 
bastioned castle, built for his protection. It is not 
his haven. None of us, if he is in the business, will 
find anything in his course but sweat, tears, and, 
hopefully, excitement—never comfort, and never 
more than scattered spots of satisfaction. If he 
finds refuge in his course, he may be on the staff 
and in the catalogue, but he is out of business. 
But, arena or refuge, it is his course; it can never 
be other than what he makes it and is willing to 
live with. 

The essence of the experience is experimenta- 
tion—constant experimentation, constant re- 
thinking and constant trial and, of course, much 
error. This, I repeat, is the essence. The format of 
the course, its material and its emphases should be 
shaken up and repatterned year after year with- 
out cease—to shake up and rethread the mind of 
the shaker, and to demonstrate to students that 
learning is for everyone, not least a restless 
teacher. There is, of course, the off-chance that 
experimentation might, just possibly, lay a pearl. 
But if it does, the end of the road is still over the 
hill. Today’s pearl is tomorrow’s egg. 

Parenthetically, I should like to record the 
judgment that the great promise of the present 
program of the A.E.A. Committee on Economic 
Education to improve teaching lies not in speci- 
fication, but in what it may contribute to restless- 
ness and experimentation. 

In stating why the introductory course is our 
highest priority responsibility I have, necessarily, 
tipped my hand as to its orientation. I shall 
restate but not belabor my thesis. The introduc- 
tory course should be policy-oriented, it should be 
called with deep conviction, “Introduction to 
Political Economy,” and its conduct and thrust 
should redeem the promise of its title. The stu- 
dent—our student—should be lured into, in- 
structed, informed, and involved intimately in, 
and made, as completely as may be, a living part 
of the total evolving political economy in which 
he, whoever he is, will live the rest of his life. 

I am aware that the public policy problems 
which press upon us are not exclusively economic 
in content, and I trust I am quite clear that 
economics, either alone or in combination with 
other disciplines, holds out no promise of single 
right answers to our problems as distinct from all 
other answers which are wrong. But, there is cer- 
tainly no major public issue, and no minor one 
comes to mind, which is not shot through with 
economic considerations; and economics does hold 
the promise of answers arrived at with a realiza- 


tion of costs and consequences. I am firm in my 
conviction that if the economic policy choices we 
are driven to make are not supported broadly and 
firmly by the economic understanding of our 
people, the life we know will disintegrate. We will 
deserve to lose it. 

Economies do not happen; they result from 
active and passive choice; workable economies are 
those that are made to work by combinations of 
individual and collective decisions. Running an 
economy—living and making a living together— 
in this crowded, complicated, confused century is 
proving to be a tough assignment. It has still to 
be demonstrated that we are up to the job. And 
time is wasting. Time is wasting, too, for the 
introductory course. It should be policy-oriented; 
it should be planned, packed, and pickled in 
economic public policy. Government, in its collec- 
tive economizing role, should be woven into the 
presentation as an integral part of the economy, It 
is important for students to realize before they 
leave our loving care that collective economizing, 
exercised through the processes of their govern- 
ment, is no less “economic” than economizing by 
the market. 

For the purposes which I believe should con- 
trol, I would (to no one’s surprise) build my 
course around the framework of “The Economic 
Problem.” I would start with, return frequently 
to, and end on the strong notes of what, how, and 
for whom. The scheme and processes of economiz- 
ing (both individual and collective, and the na- 
ture and essential tasks of an economy—all 
economies) would be Jaid out and nailed down. 
The great recurrent theme—the message—would 
be opportunity cost. 

The scene would be “our economy,” as it has 
been, as it is, and as it might be. The sets would be 
selected from the dozens of sectors and problems 
readily at hand, and I would mix them up and 
revise the selection frequently. I have seen too 
many popular areas and problems rise, flourish, 
gain ascendance, and then disappear without a 
trace to expect any of them to be here tomorrow. 
Fads are fun, but they are not for marrying. My 
problems would be drawn from markets of vary- 
ing configurations and complexions and from the 
expanding field of government economic policy 
and action, and they would be recognizable by 
any practicing economist as both micro and macro 
in character. 

Let me digress briefly here to give vent to what 
even I must accept as an idiosyncrasy. I would use 
the concept of opportunity cost quite consciously 
to bridge the chasm which we have insisted on 
excavating between micro- and macroeconomics. 
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I understand that micro is not macro, that indi- 
vidual choice is not collective choice, and that 
control of individuals by the market is not on all 
fours with control of the market (and its indi- 
viduals) by government. So what? Are these dis- 
tinctions imperatives? Precisely what is their 
economizing significance? I suggest that whether 
we are talking about individual investment in a 
canning factory or tax policy to control inflation 
or encourage growth, we are talking about choice 
in the use of scarce, valuable resources to ac- 
complish what society finds acceptable, at the 
cost of other goods or ends foregone. 

And while I am on this kick, let me air another, 
not unrelated, foible: a pox on flows! Money, 
capital, labor, trade do not flow. Individuals 
scent the air or feel its movement against an up- 
raised moistened finger; their nostrils quiver; 
they decide; they act. They do not flow: even as 
aggregates they do not flow. We economists may 
be architects and, sometimes, carpenters of a sort, 
but the mysteries of cosmic plumbing still elude 
us. The point is scarcely earth shaking, but 
neither is it inconsequential. It would be just as 
well if it were made quite clear to our students 
that even macroeconomizing Involves considered 
actions by individuals—that economies are not to 
be turned on and off by fingering a faucet. 

The introductory course—‘Intreduction to 
Political Economy’”—as I conceive it, is the in- 
troductory course for all students, for all seasons-— 
for the once-only or terminal student, for pre- 
majors (committed or still-to-be-seduced), for 
pre-engineer, pre-law, pre-business, pre-education 
students and for casual shoppers—for all college 
students except for those who can establish by 
examination that they have already been intro- 
duced. It should be taught as though it were the 
students’ terminal course in economics, and (here 
I am probing, but on the basis of some revealing 
experience) as though all its students were pro- 
spective teachers. Try it sometime, and take your 
students with you. 

The almost irresistible temptation to overload 
the table should be resisted. I suggest that the 
overall dimensions of the effort should be gauged 
by the needs of the terminal student, tempered by 
our best Judgment of what he will take without 
gagging. This will provide quite adequately, as 
well, for those who are destined to take further 
work in economics—and it will leave enough un- 
done to provide a rationalization for a light bat- 
tery of advanced, undergraduate courses. And, 
might we dare to hope that somewhere in the 
intricate processes of the introductory course we 
might, just once chance upon the elusive secret of 


imparting transferability, so that at least the 
most discerning of our students might be enabled 
to confront new problems with a working sense of 
“having been there before’’? l 

Now, a comment about tools as a preoccupation 
of the introductory course. Regularly, almost 
dutifully, we recite the proposition that a major 
thrust of the introductory course should be to 
equip students with the tools of economic analy- 
sis. If this means leading students to approach 
economic problems as economists approach them 
and to think as economists think, the proposition 
is unexceptionable (at least if the prototype 
economist is, himself, unexceptionable!). But if, 
as I have reason to believe is too often the case, 
emphasis upon tools means how to construct and 
operate apparatus and appliances, the proposi- 
tion is not persuasive. If we proceed on the as- 
sumption that students are crying, “‘Give us the 
tools and we will finish the job,” we will find that 
the students and the course rather than the job 
are finished. Tools rarely invite or involve stu- 
dents not already preoccupied with mechanics, 
and there is little point in trying to equip students 
who aren’t there. It is worth recalling that the 
preferred perch for Mark Hopkins was one end of 
a log, not a logarithm. 

For most terminal students in the introductory 
course, elaborate tools will be costly excess bag- 
gage if they bother to pick them up, and a costly 
nuisance if they don’t. Prospective majors can be 
tooled up as required in later courses. Since none 
of us wants to push students from the introduc- 
tory course into the cold world of economic and 
political-economic affairs to make his way with 
nothing in his hands, I suggest that we might 
strike a sensible balance if we ask ourselves two 
questions: tools for what, and, is this tool neces- 
sary? 

The usefulness of any tool for the basic purpose 
of the course should be clear and compelling. Be- 
fore tools are exposed as tools they should be 
wrapped in economic problems that are intrinsi- 
cally worth attending, and they should emerge 
unobtrusively from satisfying analysis of those 
problems. Students should come out of any exer- 
cise in mechanics with a sensé of the meaning, not 
just the accuracy, of their calculations. Tools as 
such should never be given top billing, nor per- 
mitted to upstage the substance of the course. 

I am informed that students now entering col- 
lege are no longer frightened by tools, particularly 
by math, and that even before their beards are 
dry they are eager to employ their newly acquired 
manipulative skills. I have no reason to deny or 
deprecate this, just as I recognize and welcome 
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. the better preparation many of them have re- 
ceived in, say, foreign languages and other dis- 
ciplines—including English and economics. Some 
of these students, to be identified by examination, 
might be given a license and placed under observa- 
tion in a special section; others might be kept 
in during recess or after class. In all cases without 
exception, however, I should still ask: tools for 
what, and, is this tool necessary? There is so very 
much, beyond tools, to be imparted and absorbed. 

I am quite aware that the dichotomy I am 
posing is overstated, but my plea is for under- 
standing as distinct from skills—understanding 
that finds its way through the irrelevant and the 
misleading to the heart of issues, and then cap- 
tures the relevant and marshalls it economically 
and convincingly into the service of rational, pur- 
posive discourse and decision. I want students to 
feel economics, to like economics, and to live 
economics. 

There is one demised tool, wielded by the 
teacher, which in its own unique, old-fashioned 
way, used to make a powerful contribution to 
economic understanding. I speak, in sorrow, of 
the passing of the essay examination. Its place 
can never be approached even remotely by true- 
false and multiple-choice examinations which, at 
best, are much more a test of the composer than 
of the student. We must not grieve, I know, over 
that which cannot be restored to us, but I must 
record what some of us feel deeply in our hearts. 
We and economic understanding have lost, not 
only a friend, but a staunch and resourceful ally. 
And I must shed one tear for the students of today 
and tomorrow, who, in their brave new world of 
slides, television, ear phones, transmitters, push 


buttons, X’s and checkmarks, will be forever 
denied the exquisite thrill of composing and com- 
mitting to paper a complete, coherent sentence. 


IV 


I have been pretty prodigal here with my prej- 
udices and precepts. I suppose that what I am 
really asking for is commitment—individual com- 
mitment. Every one of us is aware, perfectly 
aware, that there is an important job that must 
be done. With rare exception, every one of us 
avoids it. We all have our anesthetizing rational- 
izations, our convenient whipping boys; we are 
already overburdened with work of the only sort 
that carries professional recognition and advance- 
ment; the establishment, the board, the dean, the 
head are not interested; it’s something no indi- 
vidual can do anything about; its a job for the 
profession. Let me speak directly to these points. 

Teaching economics is a great calling; it gets 
and will continue to get the recognition of a great 
calling in every instance where it is practiced as a 
great calling. No one else is responsible; we are 
not pawns or prisoners of any establishment, nor 
can we hide within the billowing folds of our pro- 
fession. We—you and J—are our profession. And, 
for God’s sake, who else can do the job? This is for 
us—us as individuals. Nothing happens in this 
world unless individuals make it happen. Re- 
member? No flows! Any of us, alone, can affect 
the total outcome; and any of us, alone, can pick 
up company. But, of greater moment, individual 
outcomes in their own right can be of transcen- 
dent importance. Every one of us can look back 
upon one teacher who for him made all the differ- 
ence Well, all the difference is all I ask. 


DISCUSSION 


PauL M. Swerzy: The university is a part of the 
existing socioeconomic system—an increasingly im- 
portant part~-with specific functions, among which 
that mentioned by the authors (to socialize students as 
wage workers) is only one. Another is to inculcate into 
the student (a potential future leader, member of the 
intellectual elite, teacher of future students) precisely 
the point of view which underlies the economics cur- 
riculum; i.e., in the words of the paper, “acceptance of 
the status quo in social relations.” It follows—I’m 
afraid with iron logic—that the university is not going 
to accept, let alone promote, an alternative curriculum 
which begins by rejecting or calling into question all the 
basic institutions, relations, and results of the existing 
system. 

It is true that under stress, such as that which de- 
veloped on many campuses last year, the powers-that- 
be will make concessions—-and often will promise more 
concessions. This is basically what Social Sciences 125 
is: a concession or, more vulgarly, a sop. It is significant 
that the economics department refused to recognize it, 
and the academic authorities denied permission for it 
to abandon the grading system which the authors 
criticize so effectively in their paper. The chances that 
the experience with Social Sciences 125 will be al- 
lowed to form the basis of a new curriculum at Harvard, 
or anywhere else in the U.S. academic world, are pretty 
close to zero. And my own hunch is that it will be 
phased out as expeditiously as possible—maybe as 
and when the present staff, which developed the course, 
moves up or out. 

None of this is said in criticism. Quite the contrary. It 
should be taken as praise. Any “radical” course or 
curriculum which would be acceptable on a permanent 
basis to Harvard—or any of the other major univer- 
sities—would be, in my view, more than suspect. Its 
“radicalism” would be of the same kind as that of the 
British Labor Party, the European Social Democrats 
(and now we must add the official European Communist 
parties), African “socialism,” and similar enterprises 
in ideological confusionism. It follows that in saying 
that I do not believe this course will be long tolerated in 
the form presented in the paper under discussion, I am 
paying it the compliment of crediting its radicalism as 
genuine and solid. 

Am I also implying that I think the whole thing is 
futile and a waste of time? By no means. Radical 
economics is, or at any rate can be, a very important 
part of a radical movement. Every adherent needs this 
kind of knowledge and understanding. All I am saying 
is that, unless I am very much mistaken, he is not going 
to get them in the formal offerings of America’s insti- 
tutions of higher learning. As I said before, they have 
their responsibility which, despite all talk about the 
unfettered search for truth, etc., is in reality to support 
and service the capitalist system as it has taken shape 
in the United States. 

If I am right, radical economics has to be taught by 
other than ordinary curricular means. Partly, of course, 
this can be done by radical economists in whatever 
officially recognized courses they teach, They can, and 
indeed if they are honest with themselves they must, 
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unsparingly criticize the institutions of capitalist so- 
ciety and the textbooks and other materials put out to 
rationalize and justify them. They do this in their own 
teaching and through supplementary readings, confer- 
ences, papers, etc. This, incidentally (or perhaps not 
so incidentally), is one reason why radical economists 
are not hired in large numbers by U.S. colleges and uni- 
versities. A token representation is enough to prove 
devotion to liberal principles, 

In addition to the efforts of individual radical teach- 
ers in their regular courses, it seems to me that more 
attention will have to be given to teaching radical 
economics in an extracurricular way. And it is here, I 
believe, that the paper by the staff of Social Sciences 
125 can be most useful, and I certainly hope the entire 
text will be made fully available, not only through the 
Papers and Proceedings of this convention but also in a 
form or forms more readily available to the radical 
movement; eg., as a pamphlet put out by the New 
England Free Press and/or the Radical Education 
Project. 

On the whole I think the approach adopted by the 
authors is well suited to arouse the interest and en- 
thusiasm of students disillusioned with their officially 
sanctioned economics (and other social science) courses. 
I think it should be possible to organize extracurricular 
programs with this as a beginning on many campuses. 
Variants will of course be tried and tested, and some 
may well be found to be improvements. But the basic 
content is not likely to be very different. 

For my part I would like to see somewhat more em- 
phasis placed on Marx and the Marxian tradition. 
Traditions can be valuable, educationally and other- 
wise, provided they are good traditions. 

One final word: my experience with radical students 
in the last year or so engenders misgivings on one score. 
Many of them seem to think a radical education is 
not necessary or not important. They are largely activist- 
oriented, and some go so far as to assume implicitly, 
even if they do not openly state, that the revolution is 
coming in so near a future that they don’t have time 
to worry about getting an education under capitalism. 

I wish they were right, but I think experience will 
show that we are in for a long, long period of crisis and 
struggle, in the course of which the radical movement 
will have to mature in strategic understanding and 
tactical wisdom. How that can come about without a 
good and effective radical education program, including 
economics as one of its central elements, I confess I do 
not pretend to understand. 

PHILLIP SAUNDERS: I have been asked to comment 
primarily on the Hansen, Kelley, and Weisbrod paper. 
It is a pleasure to do so, for it is a very good paper. In 
emphasizing the determination of educational outputs 
and their valuation, they have put their fingers on two 
important and, as they emphasize, related issues. 

For all of their attention to the problems of valuation 
and distribution, however, I would have welcomed 
more commentary on whose values are to be assigned 
to the right-hand derivative of their equation. They are 
correct in noting that their general point on the im- 
portance of valuation “‘is invariant to whose values are 
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applied,” but it does seem to make an important differ- 
ence if it is the valuations of the students or those of 
“the faculty, the college administration, the taxpayers, 
or particular groups of students” which are used. No 
one can quarrel with their final conclusion that “until 
these value weights are made explicit—and the task is 
not simple—they will continue to be implicit and hence, 
not open to critical examination.” Indeed, it is pre- 
cisely because “the task is not simple” that more at- 
tention to this point is needed. This is particularly true 
since the benefits of increasing most types of educa- 
tional output very often accrue to one group while the 
cost of producing these benefits often falls on another 
group. To take only one obvious example, to which 
Hansen, Kelley, and Weisbrod referred in an earlier 
draft of their paper and which I wish they had left in, 


students are likely to prefer superoptimal rates of. 


change in course content, instructional techniques, and 
related matters since they reap the bulk of the benefits, 
while the bulk of the costs of such change are borne by 
the faculty. On the other hand, and for the same reason, 
faculty and administration are likely to favor subopti- 
mal rates of change—assuming, of course, that the val- 
uations used in defining optimum are not exclusively 
those of one group or the other. 

Turning to the left-hand derivative in the Hansen- 
Kelley-Weisbrod equation, the concept of value added 
is a tricky one in education—particularly if it is mea- 
sured by before-and-after scores on objective tests with a 
finite number of questions. Before pursuing this point, 
however, let me add an aside that emphasis on value 
added is important. Most of the research in economic 
education to date (including, I might add, Figure 2 in 
the paper under discussion) has focused only on the level 
of final achievement which, of course, ignores the initial 
position of the student and, hence, value added. One 
reason for this is probably because of the Jack of ade- 
quate test for before-and-after use—a situation which 
has, indeed, been improved with the publication of the 
Test of Economic Understanding for high school use 
and the Test of Understanding in College Economics 
for use in colleges and universities. But, one should take 
special note of the points that “more tests measuring 
different types of output are needed” and “the recently 
initiated project of the Committee on Economic Edu- 
cation of the American Economic Association and the 
Joint Council on Economic Education to develop a 
‘Question Bank’ of validated multiple-choice items will 
further buttress research in economic education.” (Those 
interested in more information on this latter project 
are urged to write Dr. Arthur L. Welsh, Director, Col- 
lege and University Program, Joint Council on Eco- 
nomic Education, 1212 Avenue of the Americas, New 
York, New York, 10036.) 

Assuming adequate before-and-after tests, and given 
the importance of value added as the appropriate de- 
pendent variable, however, we are still left with the 
problem that simply counting the increase in test scores 
discriminates against those who begin with high scores. 
It is easier to improve your performance in absolute 
terms, for example, if you begin with a low score than 
if you begin with a high score on a test that has a ceiling 
imposed by a finite number of questions. Percentage 
changes don’t help either, since a 5-point improvement 


on a pre-test base of 30 would measure less than a 5 
point improvement on a pre-test base of 40. The value- 
added measure that I think is the most appropriate one 
to use in these situations, therefore, is the one that was 
used by Simon Whitney; namely, the actual improve- 
ment expressed as a percentage of the difference between 
the before score and a perfect score on the test being 
used.’ Alternatively, now that we have the Hansen- 
Kelley-Weisbrod model before us, one could value the 
points added over one range, say from 30-40, differently 
from the points added over another range, say 40-50. 
That is, use absolute increases in the left-hand deriva- 
tive of their equation and then bring to bear the right- 
hand derivative. Given the range of weights that might 
be assigned to the right-hand derivative, however, the 
Whitney version of value added (recognized as an ex- 
plicit combination of both derivatives in the H-K-W 
equation) may still have some merit. 

Hansen, Kelley, and Weisbrod have performed a real 
service in focusing our attention on the distributional 
aspects of educational output. Some past research may, 
indeed, have to be reworked, and future research should 
now include interaction effects so as to permit estima- 
tion of relationships between the instruction involved 
and a variety of student attributes. In view of the very 
powerful influence of student ability found in most 
educational research to date, however, we may find 
that, after careful study, many of the interactions one 
can think of still turn out to be nonsignificant. I was 
fortunate enough, for example, to have received the 
Hansen-Kelley-Weisbrod paper in time to add an in- 
teraction variable similar to the one they used in Figure 
2 to two studies I was in the process of completing. In 
both cases I got a result similar to the one they have 
plotted in Figure 2, but neither result was significant 
statistically. Until much more of this type of testing is 
done, however, one can only agree that “it is clear that 
we need to learn more about what types of students 
benefit, and how much each benefits when various 
combinations of course content and instructional tech- 
nique are used.” 

Before closing, I cannot resist the opportunity to say 
a few words about the other two papers also presented 
here. In the case of Ben Lewis’ paper it will be a very 
few words—three to be exact. “Amen, Brother, Amen.” 

I did not receive the Edwards and MacEwan paper 
in time to pursue thoroughly all of the references and 
arguments cited in their many footnotes, but in at- 
tempting to show how social problems such as aliena- 
tion, imperialism, inequality, racism, etc., are “directly 
attributable” to the operation of the institutions of 
capitalism and the claas divisions which those institu- 
tions spawn, it seems to me that they are hard put to 
account for these same problems (often in much more 
acute form) in other societies which cannot by any 
stretch of the imagination be called “capitalist.” 

One doesn’t have to read Milovan Djilas to know 
that social classes are not peculiar to capitalist societies, 
and the tendency of those who run the state to use it to 
preserve their own interests doesn’t strike me as unique. 
Nor does it seem that the “ideology of capitalism” is 


1 See Simon N. Whitney, “Measuring the Success of 
the Elementary Course,” A.E.R., Mar., 1960, pp. 159- 
69. 
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alone in placing “a high value on the rise of material 
output.” Eisenhower did not lose his job over his 
country’s sagging economic growth in the 1950's; 
Khrushchev did when the Soviet economy sagged in 
the early 1960's.? Turning to particular problems such 
as alienation, for example, it was not a capitalist society 
that erected the Berlin wall and posted sentries to shoot 
and kill the hapless individuals bold enough to risk their 
lives in fleeing the barren emptiness of their existence in 
a ‘workers’ paradise.” With regard to imperialism, it 
was not capitalist imperatives that sent tanks into 
Budapest in the 1950's and into Prague in the 1960's. 
Empirical evidence indicates that wage differentials and 
inequalities are greater in the Soviet Union than they 
are in the United States. Is racism and the subjugation 
of women worse under capitalism than it was under 
feudalism? Etc., etc. 

Many of the problems that Edwards, MacEwan, and 
the staff of Social Sciences 125 are concerned with seem 


- to me to be problems of industrialization—regardless 


of the form industrialization takes, capitalist or other- 
wise, And, in talking of “traditional, nonalienating work 
processes,” it also seems to me that, like many others 


who are worried about the problems of industrialization, - 


they tend to look at preindustrial or nonindustrial so- 
cieties with rose-colored glasses. I wonder how many 
Athenian slaves and medieval serfs would rise from 
their graves and testify to the lack of alienation in their 
humane and self-fulfilling occupations. 

Do not misunderstand me, the problems with which 
Edwards and MacEwan are concerned are real, and 
they should trouble all thoughtful men. But, in pre- 
scribing solutions for these problems, it is important to 
diagnose them correctly. Herbert Simon has noted: 
“You can have a crisis for two reasons: you can have a 
crisis because the world has changed and it threatens 
goals that you previously had; but you can also have a 
crisis because the world is unchanged, or it has changed 
too slowly and your aspirations have risen. If we have a 
crisis today, I think it is the latter kind, and it was 
Barbara Ward, I think, who christened it ‘a revolution 
of rising aspirations.” 

Thus I feel that Edwards and MacEwan have missed 
‘the point when they state: “the rise in concern regarding 
the problem of pollution is in no way surprising, nor 
should it be surprising that antipollution groups make 
headway only when the problems become severe.” Ob- 
jectively, there is less air and water pollution in Pitts- 
burgh today than there was twenty years ago; yet ac- 
tive concern has never been greater. Indeed, it has led 
to the formation of a group whose aims I like as much 


2? Incidentally, on an analytical fine point, the equa- 
tion of maximum output with maximum profit in the 
phrase ‘'...proceas of yielding a maximum output 
(maximum profit) situation..." is inconsistent with 
the conventional theory of the firm which shows that it 
ia by restricting output (compared to the output of a 
perfectly competitive firm with identical ‘cost curves) 
that the monopolist maximizes profit. This inconsls- 
tency is underlined since the authors previocualy em- 
phasized “... the monpolistic conditions of business 
in the United States.” 

*Herbert A. Simon, “The Problems of Cities,” 
Carnegie Rev., Oct., 1969, p. 4. 


as its name: GASP—Group Against Smog and Pollu- 
tion. 

The same problem of expectations outrunning our 
ability to perform rather than the system deteriorating 
because of certain class imperatives also cuts across 
other points raised in the paper. While thus weak in 
diagnosis, the Edwards and MacEwan paper is also al- 
most completely silent on explicit prescriptions for deal- 
ing with the problems they have raised. They note that 
they end their course by examining the answer to the 
question: “How can radical social change take place?” 
Yet they don’t tell ug what the answer is. 

In conclusion, Harvard’s Social Sciences 125 appears 
to be an exciting and an interesting course. If taught on 
the nonauthoritarian and (I assume) nondogmatic 
grounds the authors expound, it might be a lively sup- 
plement to a student’s education after he or she has 
completed an introductory economics course like the 
one Ben Lewis has outlined. I do not, however, see it as 
a replacement for an introduction to economics, let alone 
as the basis for an entire economics curriculum. The 
analytical concepts outlined are more sociological than 
economic in nature, and as the analytical core for an en- 
tire curriculum they seem far too limited. Much of the 
present one-year course js already made up of case 
studies. Beyond simply adding more and more cases, the 
authors do not indicate what additional concepts in 
radical economics would be added to the analytical core 
already covered. 

Joas R. Coresan: My agreement with what Ben 
Lewis says is so strong that the temptation is to rush 
quickly into singing his paper’s praises. But the paper 
by Richard Edwards, Arthur MacEwan, and the Har- 
vard staff members in Social Sciences 125 raises so many 
questions in my mind that I resist the urge to speak of 
Lewis and open instead with some comments on the 
Harvard paper. 

Radical economics may well be here to stay. It may 
even have an important contribution to make to the 
processes and uses of our discipline. But the Edwards- 
MacEwan paper doesn’t prove it. It leaves us with the 
nagging question posed by so many of today’s radical 
movements: how long are we to suspend belief? 

I am ready to join in sharp criticism of many of to- 
day’s economic institutions. I am ready to say that wise 
and humane men can surely do much better than we 
have done with all our resources. But how long must I 
take it on faith that the new left has better answers than 
the rest of us? This paper is fifty pages long in type- 
script. In those fifty pages, there is one paragraph only 
on the economic structure which is to replace the cur- 
rent and criticized one. The only hint of that world is 
too vague to help us: “In particular we examine how 
incentives, the control of the work process, and the 
process of distribution are organized in other societies 
(e.g., Cuba, China, Yugoslavia) and how they might be 
organized in a socialist society in the United States.” 
That may be the stuff of which dreams are made, but I 
wonder if it won’t wear thin a few months into the 
course. 

Elsewhere we are told, for example, that income de- 
termination in our capitalist economy is a struggle. 
True. But is that not a characteristic of every economy 
man has yet devised? Is capitalism the problem, as 
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these men suggest, or is it the more universal problem 
that there is only so much to go around at any time? 
This paper sees economic conflicts at the core of the 
most pressing issues ahead of us. And that is presented 
as something of a new finding, whereas I had thought 
many of us have been teaching that as a central organiz- 
ing theme in our economics courses for generations. 
That is what we thought we meant when we talked 
about the allocation of scarce resources among com- 
peting ends. So what else is new in the radical eco- 
nomics? 

I am troubled, too, by the description given by 
Edwards and MacEwan of elementary courses other 
than their own. Who among us, for example, teaches 
that collective bargaining is “predicated on the assump- 
tion that the struggle is one over the distribution of 
‘excess profits’ ”? Not a labor economist, I trust. And 
who teaches that the only issue for economists so far as 
Vietnam is concerned is “how it can be financed more 
efficiently”? No economist with an awareness of what 
that war is doing to so much we have believed in about 
ourselves and our nation, I trust. 

The new course, insofar as we are told what it is here, 
appears then to be an updated indictment of indus- 
trialization more than of capitalism and a plea for some- 
thing better but undefined, What does the fact that 
able young men wish to teach such a course and others 
to enroll in it say about what the rest of us have been 
doing? 

I fear that it simply confirms much of what Ben Lewis 
is saying. It also confirms the fear I have expressed 
elsewhere that we have lost sight of values in our dis- 
cipline or have treated them so lightly that it would 
have been better to ignore them completely. We are 
not asking, “Economics for what?” in a way that we 
must do if we are to have a fighting chance to hold the 
best young minds around us. 

At their best, the radical economists are bringing 
legitimate, vital, and too long ignored questions into the 
classroom. Are we? 

At our best, we are bringing disciplined thought into 
the classroom. Are the radical economists? 

The challenge to us as teachers of economics has never 
been clearer. Yet there is little evidence that we are 
ready to respond. If we merely sneer at those who are 
loose with facts or who have as many inconsistencies in 
their work as we do, we will do so at our peril, not at 
theirs. We have a bigger task on our hands: to prove 
once again, to a more skeptical generation, that our 
discipline can illuminate aspecta of the awesome choices 
ahead of this society and this world. 

Taking Ben Lewis seriously would carry us a long 
way towards meeting that challenge. Here is a teacher 
whose bite is still worse than his bark and whose de- 
lightful style scarcely conceals some profound and not 
so delightful conclusions. The number of leaders in our 
profession who have kept a lively and fresh concern for 
the first undergraduate course is small. Add up all the 
Ben Lewises, the Leland Bachs, the Henry Villards, the 
Clair Wilcoxes, the Rendig Felses, the Paul Samuelsons 
and the Phillip Saunderses, and you still have only a 
handful of men. Yet the elementary course is where most 
of us learned our economics-—~though probably not as 
students, but as teachers of that course. 


The key to Ben Lewis’ influence is in his recognition 
that the elementary course must ultimately be the 
“bench mark of a concerned, deeply involved teacher, 
teaching at his level best.” (That concern may also be 
the strength of the new radical economists.) Our con- 
tributions ultimately come down to concern plus disci- 
pline. Our professional training tells us that facts are 


- important, and that they sometimes change over time. 


Our interest in the allocation of scarce resources must 
also tell us that it does make a difference what man 
chooses to do with his know-how. 

Unfortunately our classroom teaching is all too often 
carried on in a sealed area from which any peer who 
might be helpful to us in striving for that level best for 
which Lewis pleads is excluded. It is well to experiment, 
as Lewis suggests. But experimentation’s handmaiden 
must be evaluation, and we don’t do that part well as 
as long as we perpetuate the classroom-as-castle syn- 
drome, Scientific and aspiring in so much of our work, 
we act otherwise when it comes to learning how to be 
better teachers. 

The case for political economy as the central thrust 
of our course is well made by Lewis. Perhaps the truly 
radical way to begin to implement what he calls for is 
to start talking to our colleagues in the introductory 
government courses. That would have the side advan- 
tage of making some of our breast-beating about the 
state of teaching the elementary courses contagious. 

If I miss any one note in the Lewis paper, it is an 
explicit plea for not overloading the course. A few basic 
ideas taught so well that clearer thinking among our 
students is the product should be enough for any of us. 
To do that would require the courage to face one’s col- 
leagues and to admit openly that such and such an 
“indispensable” topic has been dispensed with. In- 
cidentally, it is just possible that these meetings of our 
Association do more harm than good if they give a 
further forum, through corridor conversations, to those 
who have a long list of things that must be “covered” 
in the basic course. 

We can sacrifice coverage with ease if we have the 
sense to agree on a few central aims for the courses we 
teach and then have the courage to stick with these 
aims. The final exam can then be the testing ground for 
the fulfillment of our objectives. In twenty years of 
teaching the elementary course, I can only recall once— 
last year— when I gave a final examination that really 
worked well in giving perspective on the central ways 
of thinking for the course, in discriminating among stu- 
dents in their ability to use those ways of thought, and 
in proving enjoyable too. 

The examination simply asked students to design a 
five-question macroeconomie literary test for United 
States congressmen and to show why each question 
might usefully separate the economically sophisticated 
from the naive in Congress. The results were some fine 
papers. I felt the class saw what was important in the 
course. And I sensed their interest was alive enough 
that they would have enjoyed seeing their tests ad- 
ministered in Washington. 

Ben Lewis has talked straight and hard in this paper. 
The entire profession is in his debt once more. When 
do we start paying off that debt? The place to begin is 
in the next elementary class we face. 


INVITED DOCTORAL DISSERTATIONS 
STOCHASTIC STABILITY OF A GENERAL EQUILIBRIUM MODEL* 


By E. Roy WEINTRAUB 
Rutgers University 


I. Introduction 


Ever since Walras and Pareto, the problem of 
general equilibrium has received attention from 
economic theorists. The ultimate concern of the 
investigations has been rather more concerned 
with the methodological questions than the policy 
implications; no one pretends that the set of 
equations one deals with describes reality. In- 
stead, the viewpoint is taken that through study 
of the several assumptions and derived equations, 
the interactions of the various economic agents 
can be made logically clear. 

Yet the formal models proposed to lay bare the 
complex network of the price system must, to 
meet our approval, pass several tests. First, such a 
model which seeks to elucidate the workings of a 
price system ought to possess an equilibrium; 
that is, there ought to exist some set of prices 
which equilibrate the myriad conflicting interests 
of the transactors. From studies associated with 
such names as Wald, Debreu, Arrow, McKenzie, 
and Gale, it has been learned that assumptions 
about the maximizing behavior of the agents, 
perfectly competitive organization of the markets, 
and various regularity conditions suffice to insure 
the existence of an equilibrium set of prices. 

The second major test usually put to these gen- 
eral equilibrium models is stability analysis; that 
is, if one postulates a dynamic adjustment mech- 
anism, will an initial nonequilibrium set of prices 
approach the equilibrium set? Work by Arrow, 
Hurwicz, Negishi, Hahn, McKenzie, and others 
has suggested (roughly) that if the competitive 
models are such that gross substitutability pre- 
vails throughout the system and prices move in 
the direction of excess demand, then the model is 
stable: over time the equilibrium prices will be 
approached. 


* This paper is based on the author’s Ph.D, diaserta- 
tion submitted to the Faculty of the Univ. of Penn- 
syivania in May, 1969, under the supervision of Pro- 
fessor Lawrence R. Klein. The author wishes to ac- 
knowledge the helpful comments of Jerry Kazdan, 
Steven Turnoveky, Edwin Burmeister, Myron Myers, 
and, particularly, Lawrence Klein. 

i R. Dorfman, P. A. Samuelson, and R. M. Solow, 
Linear Programming and Economic Analysts (McGrew- 
Hill, 1958), p. 351. 


For one who believes in the fruitfulness of a 
general equilibrium theory, however, optimism is ~ 
short lived. Both Scarf and Gale have shown 
clearly that there are quite reasonable competi- 
tive equilibrium models which are totally un- 


‘stable. Thus the theorist can take one of two 
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positions. He can argue that the assumptions of 
the stable models are sufficiently satisfying since 
they yield strong results, or he can argue that the 
assumptions of Scarf and Gale are not intrinsi- 
cally unreasonable, so that if one wishes stability 
one might have to go outside the perfectly com- 
petitive framework, 

One tentative approach directed to adjudicat- 
ing the two positions was suggested in my dis- 
sertation. Heuristically, consider the following 
argument, Even in a competitive framework, the 
decisions that the various economic agents make 
are made under conditions of uncertainty; in all 
markets there are random forces at work. These 
random shocks will thus appear in each of the 
interrelated equations modeling the price sys- 
tem. If the stability or instability of this now 
stochastic competitive system can be determined, 
one may draw some inferences. In particular, if 
the random shocks are stabilizing, then by incor- 
porating more realism in the model one has shown 
that the system is more stable. Those who feel 
that the perfectly competitive model is instructive 
are thus strengthened in this belief. Conversely, 
if the random shocks destabilize deterministically 
stable competitive models, then more credence 
must be lent to those who suggest that one ought 
to turn to imperfectly competitive models to seek 
stability. 

Put briefly, the results support the latter view; 
that is, reasonable random shocks can destabilize 
the usual (stable) competitive equilibrium models. 
To demonstrate this, some formalization will be 
necessary, although the mathematical details are 
reserved for the appendix. 


Il. Assumptions 
Consider a pure exchange economy such that: 


1, The economy consists of n individuals with 
holdings of m commodities. 
2. The total commodity stock is constant. 
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3. Each individual seeks to maximize his total 
utility through exchange. 

4. The relative prices of the m goods are ini- 
tially given in the market. 

5. Individual demand for each good is a func- 
tion of the prices of all goods.? 


Let 


$;= price of 7 good 

z= total stock of 7 good 

x;= total demand forj* good 
p;*=equilibrium price of J® good, 


and assume that 


h) The demand functions are continuous and 
homogeneous of degree zero in prices and 


w) Walras law holds: ie. 2 pisz) =0. 


The above, with nonnegativity assumptions on 
initial holdings and convexity assumptions on 
preferences, suffices to insure the existence of an 
equilibrium price vector * so that x;(p*) =x; for 
all 7. To further simplify matters, we also assume 
that equilibrium is unique (up to a scalar mul- 
tiple). 

To study the dynamics of the system, we shall 
assume a tatonnement mechanism: 


t) i aig 


Setting JA p)=x;(p)—x; as the excess demand 
function we have, alternatively, 


d 
t) = = f;(p) 


forj = 1,2,- m. 


for j = 1,2,» -= m. 


That is, the rate of price change is proportional to 
excess demand. 


Ill. The Deterministic Case 


The usual results can be presented as follows: 
Definition: LE p(t) =(p.(é), . . - ,Pm(#)) is any solu- 
tion of À, then * is asymptotically stable if }™ 
p(4) = p* for p(0) >0; that is, for any given initial 
(positive) price configuration, through time those 
prices converge to equilibrium. 


Theorem 1: Lf Lpjfj>0 and k) and w) and 8) 


hold while f; is continuously differentiable, then 
p* is asymptotically stable. 

In other words, the system is stable if both the 
usual assumptions hold and the equilibrium price 
weighted excess demands are strictly positive. 


2 These are the assumptions of Negishi's article, 
“The Stability of a Competitive Economy: A Survey 
Article,” Econometrica, Oct., 1962. 
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The economic assumption that can guarantee this 
is gross substitutability. 


Theorem 2: If (6f;/0p;))>0 for 
Lips > 0. 

Thus homogeneity, continuous differentiability, 
Walras law, and gross substitutability entail 
asymptotic stability of the exchange equilibrium 
with tatonnement dynamics. 

Now if it can be shown that in the presence of 
random shocks these assumptions do not suffice to 
insure stability, we shall have demonstrated the 
destabilizing influence of random shocks. 


izé) then 


IV. The Stochastic System 


In its most general form, the equation which 
expresses the influence of random behavior on the 
dynamics of the system is 


d 
O aae JELL sm 


Here y(t) is a random function in the sense that, 
subject to certain regularity conditions, for every 
#, y(#) is a random variable.t That (1) is a legit- 
imate generalization of (#) may be seen as follows. 
Suppose that an initial set of prices is called out 
in the market, and excess demand for good 7 is 
positive. A higher price for good 7 is thus an- 
nounced, A consumer, however, may be uncertain 
about what to expect in the future. For if his 
expectations are formed statically, so that, to 
him, the expected price usually equals the current 
price, with uncertainty it is possible that expected 
price equals current price plus a random variable; 
that is, if the expected price is denoted by py, 
the tatonnement could be expressed as 


d 
rn) E fihp) and pmp 
With uncertainty we might have 
(2) ETA) and f=p+y 


for y a random variable. (2) is really in the form 
of (1). 

Several questions arise quite naturally regard- 
ing (1). Since the excess demand function is now 
stochastic, the rate of change of prices, and hence 
the time path ot prices, is a random function. What 
does an equilibrium mean in this case? Does sta- 


* Theorems i and 2 are the crux of the original proof 
in K. Arrow, H. D. Block, and L. Hurwicz, “On the 
Stability of a Competitive Equilibrium Il,” Econ- 
ometrica, Jan., 1959. 

‘See, for instance, A. M. Yaglom, An Introduction to 
the Theory of Stationary Random Functions (Prentice- 
Hall, 1962). 
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bility have any meaning? And if stability does 
have meaning, do the usual assumptions about 
the excess demand function insure that the stable 
equilibrium will be attained? While leaving details 
for the appendix, the analysis can be sketched 
intuitively. 
V. Stochastic Siabiltty 

Before answering the stability questions, two 
problems about the interpretation of (1) arise 
immediately. First, what is the form of 4(#), the 
random disturbance or shock? Second, how is the 
shock incorporated into the excess demand func- 
tion? To answer the first question, we can use 
here in continuous time the continuous analogue 
of the econometricians’ discrete time errors: stan- 
dard, normal completely uncorrelated random 
variables with constant spectral density. The 
continuous analogue is Gaussian white noise, a 


mean zero process with infinite variance;® that is,’ 


(3) E[y@)y(s)] = è — s) 


where é is the Dirac function. 
Regarding the second question, one can remain 
neutral; that is, by writing (1) as 


O Papp) toiGOs  F1,2-+ mM, 


with o; continuously differentiable one has simply 
separated out the purely deterministic portion of 
the excess demand function. Obviously f;(p) will 
retain its usual properties. o;(p) =0 represents the 
usual deterministic case; if op) =a constant, the 
shocks are additive, and if o;(p) =cp; for c a con- 
stant, the shocks could be termed multiplicative.’ 

The meaning of equilibrium for the stochastic 
system (4) can be dealt with quickly. The equi- 
librium price vector should be the same whether 
or not shocks in any form are present. The shocks 
affect the time path of prices, the dynamic adjust- 
ment, and not a price set determined from static 
considerations. The constant vector p* retains all 
the properties of an equilibrium. 

There are several problems, however, with the 
meaning of stability. In the usual case, asymptotic 
stability means that from any initial set of prices, 
prices eventually get close to the equilibrium set. 
Stability is thus akin to convergence.’ It is this 

§ Thid. p. 64. l 

¢ For a discussion of the difference between additive 
and multiplicative shocks in discrete time dynamic 
systems see S. J. Turnovsky, "Stochastic Stability of 
Short-run Market Equillbrium Under Variations in 
Supply,” Q.J.E., Nov., 1968. 

7 See, e.g., J. E. Bertram and P. E. Sarachik, “Sta- 
bility of Circuits with Randomly Time-Varying Param- 
eters," IRE Transactions, Supplement io Volume CT-6, 
May, 1959. 


viewpoint which is useful for the present sto- 
chastic considerations. An arbitrary time path of 
prices, a solution to the system (4), is now a ran- 
dom function and as such is represented by a 
probability distribution at each point in time. The 
equilibrium motion is constant. One thus asks 
whether the stochastic motion converges to the 
equilibrium, But there are many'notions of sto- 
chastic convergence: convergence in probability, 
convergence with probability one, convergence in 
the rth moment (where for r=1 we would have 
the expected value of the prices approach equi- 
librium), etc. Each variant of stochastic conver- 
gence yields a corresponding definition of stochas- 
tic stability; e.g., stability with probability one. 
The final question posed at the end of Section 
IV, of course, is the crucial one: is the system (4) 
stochastically stable in any sense under the usual 
assumptions on the excess demand function which 
served to insure (deterministic) asymptotic sta- 
bility? The following result has been established: 
Theorem 3: Consider the stochastic tantonnement 
given by equation (4). Assume f; and q; are con- 
tinuously differentiable, and that f; satisfies h) 
and w). Define M=min{ pf, p7, ... p=} and 


1 m 
o(p) = p 2 (bs ~ pit). 
ful 


“m 1 "n 
2 brh > 7 2. os(P)oi(f), 
fuel ifm} 


then p(ġ—p* with probability 1—»(p)/af.* 

A proof of this as well as a rigorous set of sta- 
bility definitions will be found in the appendix. 
Let us here interpret the theorem. The first main 
point is that in the deterministic case, stability 
was guaranteed if J; p*f;>0. In this stochastic 
case, not only does $; gff; have to be positive, 
but it must be larger than a positive number 
which depends on the strength of the shocks, 
gip). This is clearly seen if o;(p) =o; a constant. 
In the usual case, gross substitutability guaran- 
teed the positivity of >”; p*/;. Thus the theorem 
suggests that gross substitutability is not enough 
to insure 21; pi> h Liss opal) since the 
shocks are arbitrary, and hence gross substitut- 
ability does not suffice for the weakest forms of 
stochastic stability, stability in probability. 

Second, if one is dealing with local stability, so 
that one starts close to equilibrium, o(p) is quite 


t This theorem ia obtained as a corollary to the gen- 
eral theorem proved in Chap. 2 of H. J. Kushner, 
Stochastic Stability and Control (Academic Press, 1967). 
EKushner’s general work is the basis for the analysis in 
this paper. 
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small in relation to M, and so the conclusion of the 
theorem would be that locally p()—* with 
probability one. (This is equivalent to proving a 
global probability one stochastic stability result 
for the linear approximation to the system.) 
Third, if oj(p)=0, which is the deterministic 
case, the theorem reduces to the usual result. 


VI. Concluston 


In short, the mathematical formalization of the 
gedankenexperiment whereby the dynamic adjust- 
ment mechanism is perturbed by random shocks 
yields intuitively plausible results under certain 
conditions, The disturbances do in fact destabil- 
ize the usual competitive model and thus suggest 
that stabilizers must be sought elsewhere. 

Lest this result be thought too nihilistic, it can 
be shown that the existence of a stock as well as 
a flow adjustment mechanism can in certain cir- 
cumstances “damp” the random shocks, smooth- 
ing them sufficiently for stability to remain un- 
affected by disturbances. And it is a reasonable 
conjecture that if the random shocks were corre- 
lated from equation to equation in the daynmic 
system, this might even be a stabilizer to price 
movement.’ On the other hand, it can be shown 
that methods of forming expectations different 
from the static case considered here have no 
appreciable stabilizing influence on the stochastic 
system,}? 


MATHEMATICAL APPENDIX 
Consider equation 


(A1) = flp 900) 


where pj, J; and y(t) are as in Section V, 
Definition 1: p*(t) is an equilibrium motion of 
(A1) if f(p*, y0) =0 for all f and &>0 and for all 
random functions ¥(#). 

The various stability definitions are as follows: 
Definition 2: p*(#) is asymptotically stable in = 
mean (relative to Ho) if lim o£] p(t) —p*()| = 
for | p(0) —p*(0)| <Ho. 

Definition 3: p*(f) is almost surely asymptotically 
stable (alternatively, asymptotically stable with 


*For some indication of thie possibility see R. Z. 
Khas’minskii, “Necessary and Sufficient Conditions 
for the Asymptotic Stability of Stochastic Linear 
Systems," Theory of Probability and Its Applications, 
Vol. 12, No. 1, 1967; in particular example 2, p. 146. 

10 See S, J. Turnovsky and È. R. Weintraub, ‘‘Sto- 
chastic Stability of a General Equilibrium System 
under Adaptive Expectations," Discussion Paper 123, 
Dept. of Econ., Univ. of Pennsylvania, June, 1969. 


probability one) (relative to Ho) if limese| f(D 
—p*()}|=0 with probability one for | p(0) 
—p*(0)| <Ha. 
Definition 4: p*(d is stable in probability if for all 
e>0 and g E(0, 1) there exists a 6(¢) >0 such that 
Pr {|p — p0) | <e} >1—g for | p(0)—p*(0) | <ò. 
It is easily proved that either asymptotic sta- 
bility in the mean or almost sure asymptotic 
stability imply stability in probability.” 
As in Section V, the equation to be studied can 
be written as 


= filfy +++, Pm) talus 


jol,2,-++,m 


(A2) - “i » bal) 


where f; and oj are continuously differentiable, 
y(#) is white noise, and f; satisfies A) and w). As 
Kushner has shown, any solution of (A2) is an Ito 
process which is stationary Markovian, and 
continuous w.p.1.4 

We now wish to prove 

Theorem 3: Assume (A2) with fj, o; and y(À 
as specified above. Define 


1 m 
vp) = — 7 (by — p) 
, P*}. If one has 
D bfi > z S oj(pjas(p) 
jm}, tf 


then $(#)—p* with probability 1—»o(p)/M. 

Proof: If p(Ñ is a motion of solution process of 
(A2), then ($) is a random function of an Ito 
process. In the region Qu = {p=|p:—p%|?< M3}, 
v(p) is a bounded and continuously differentiable 
process, positive on Qw and zero only at p*.We 
may term (p) a stochastic Liapunov function. 
As Kushner has shown, to establish the stability 
(in probability) result of the theorem, it suffices 
to show that the time average of o(p) is strictly 
negative on Qar. Since o(p) is continuously differ- 
entiable on Oy its time average is computed by 
means of the differential generator 


ð 1 
A3) L= cae aes 
(A3) XSi?) Op; i 2 2. Su TT 


Here Sy is the ¢, jth entry in the matrix S() 
=a(p)o(p)? where o(p)?=(o1(p), o(p), . 
On(p)). Thus, 


AD DO = Df) b Es Silt) 


and M=min{p*, p$... 


+=. 


d*o(f) 
Oph; 


nH. Bunke, “Stabilitat bei Stochastichen Differ- 
entialgleichungssystemen,’’ ZA MM, Vol. 43, 1963. 

13 Kushner, op. cit., pp. 12-18. 

u See footnote 8, 
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or 
(4 
(AS) Lee) = EOG — p +> Le Su) J, 
j which is the assumption of the theorem: Le, if 


for I the m Xm identity matrix. Since >; f,(p)p; (A6) is true, Zv<0 and p(#)—>p*(#) with probabil- 
æQ by w), the stability condition Ly <0 reduces to ity 1—v(p)/M. 


(A) -ENDHI E De) <0, 


FARMER’S RESPONSE TO PRICE IN UNDERDEVELOPED AREAS: 
THE NICARAGUAN CASE* 


By PEDRO BELLI 
University of California, Riverside 


The behavior of farmers as economic agents has 
been a subject of some controversy. On the one 
hand, there are those who believe that farmers, 
especially farmers in underdeveloped countries, 
do not respond to price and income incentives 
[3] [4] [7] [16], and on the other, there are those 
who maintain that their behavior is in accord 
with economic theory but that “shift variables” 
veil the relationship [2] [5] [8] {10}. 

At first sight it may seem as if the growth of 
cotton farming in Nicaragua presents a good case 
in favor of those who do not believe in the 
rationality of farmers. Cotton has been in the 
Nicaraguan export ledger at least since the begin- 
ning of the nineteenth century, but it was not 
until 1950 that cotton exports began to acquire 
some importance. It was around that time that 
Nicaraguans from all walks of life apparently 
decided that the road to wealth was paved with 
cotton. At first only a few intrepid souls ventured 
into the cultivation of what later came to be 
known as “white gold,” but later, as vast num- 
bers joined, cotton became the leading crop and 
eventually it, displaced coffee as the chief export. 
Production expanded so fast that by 1966 Nica- 
ragua had become the tenth largest exporter of 
cotton in the world—a remarkable achievement 
in view of the country’s size and of the initial 
levels of production. 

From 1949 to 1953, the growth in production 
coincided with a rise in cotton prices, but from 
1953 to 1960, cotton prices declined rapidly, from 
an average of $32.27 per hundredweight, to an 


* This is a partial summary of my doctoral disserta- 
tion entitled, “An Inquiry Concerning the Growth of 
Cotton Farming in Nicaragua,” and completed at the 
Univ. of California, Berkeley, in Aug., 1968, under the 
supervision of Professors Thomas J. Rothenberg, Daniel 
L. McFadden, and James N. Boles. I wish to acknowl- 
edge my debt to these gentlemen, whose suggestions 
and criticisms improved considerably my attempts to 
answer the questions raised here. I am especially in- 
debted to Professor Rothenberg, who provided so many 
ideas that any merits that this paper may have should 
be credited to him. Needlesa to say, whatever errors 
remain because I was elther too stubborn or too obtuse 
to remove are entirely my responsibility. I also wish to 
acknowledge the generous financial aid received from 
the Institute of International Studies and from the 
Center for Latin American Studies, both of the Univ. 
of California, Berkeley. 
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average of $24.09 per hundredweight. Exports, 
which represent over 90 percent of total produc- 
tion, went up from 13,000 metric tons in 1953, to 
27,000 in 1960, and finally to 116,000 in 1966. It 
would seem that during this period Nicaraguan 
farmers behaved contrary to the tenets of eco- 
nomic theory. Indeed, attempts to estimate the 
long-run price elasticity of supply were disap- 
pointing; neither supply functions without lags, 
with simple lags, or with more complex distrib- 
uted lags showed positive results. Estimates of 
price elasticities in all cases were either abnor- 
mally low or negative. These findings were in 
conflict with those of Krishna [5] and Ner- 
love [8] [10]. 

The sparse data available on input prices pro- 
vided little comfort, for most factor prices either 
increased or remained constant during the period. 
Therefore, whatever incentives moved ‘Nicara- 
guan farmers, it would seem that they were nei- 
ther price nor income incentives. Yet, as the 
author hopes to show, it would be erroneous to 
conclude that these farmers did not behave as 
economic agents. The rest of this paper is an at- 
tempt to show that their behavior is understand- 
able in terms of the theory of the firm. For the 
purpose, the author presents econometric tests of 
three hypotheses that provide alternate but not 
mutually exclusive explanations. The paper ends 
with a discussion of institutional changes that had 
profound effects on the development of Nicara- 
guan agriculture. 

As Table 1 shows, there was a phenomenal 
jump in cotton prices from 1950 to 1951, and even 
though there was a substantial decline in subse- 
quent years, the average export price from 1950 
to 1955 was approximately 50 percent higher than 
the average of the preceding and following dec- 
ades. The 1950-55 period, therefore, represents 
an anomaly in the international cotton market, 
and it is not at all surprising that it spurred 
Nicaraguan production to the extent that it did. 
We may conceive of it as a sort of “big push” pe- 
riod, to use Hirschman’s terminology. It is the 
years from 1955 on that are puzzling, and the re- 
marks that follow attempt to explain the latter 
period rather than the earlier one. 

The assumption that the abnormally high 
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TABLE 1 


NICARAGUAN COTTON: QUANTITY EXPORTED AND 
AVERAGE VALUE OF Exrorts* 








Exports Average Valuef 
(Metric Tons) (Dollars per cwt.) 

63 18.63 
77 15.91 
147 31.53 
1,088 20.00 
3,307 29.09 
4,358 59.09 
9,530 34.54 
12,783 32:27 
23,196 35.45 
43,972 33.63 
27 ,390 24.09 
32,515 25.45 
55,660 25.45 
73,125 24.54 
93 , 484 24.54 
121,631 24.09 
116,000 21.36 








* Calculated from: Nicaragua, Oficina de] Recauda- 
dor General de Aduanas, Memoria dd Recaudador Gen- 
eral de Aduanas (Managua: Oficina del Recaudador 
General.de Aduanas), various issues, and from U. S. 
Department of Commerce, Bureau of the Census, Sta- 
tistical Abstract of the United States (Washington: U. 5. 
Government Printing Office), various issues. 

+ Deflated values. From 1904 to 1950, all values are 
deflated by the U. S. Bureau of Labor Statistics Index of 
Wholesale Prices of all Commodities. From 1950 to 1966 
by a consumer price index of Nicaragua. The year 1958 
is the base year for both indices. 


prices of the 1950-55 period provided farmers 
with ample protection is common to all hypoth- 
eses tested here. During this period numerous 
people with little knowledge of agriculture tried 
their hands at growing cotton, and very likely 
they made numerous mistakes. But the price um- 
brella prevented total disaster. It is reasonable to 
suppose that during this initial period the neo- 
phytes learned something about the cultivation 
of the crop, and that this knowledge served them 
well later on. 


Returns to Scale 


The first test concerned the hypothesis that 
among the many things that farmers learned from 
1950 to 1955 was that average costs decrease as 
the size of the farm increases. Under these condi- 
tions, in order to maintain or augment a given 
profit margin, a rational farmer would have been 
inclined to cultivate increasingly larger farms. 


A priori, then, we would have expected to find a 
tendency towards concentration in the industry. 
Nevertheless, as Table 3 shows, such a movement 
is virtually absent, In spite of the growth in the 
number of cotton farmers, the percentage distri- 
bution of farms by size remained impressively 
constant, suggesting that cotton production is not 
subject to increasing returns to scale. Econo- 
metric attempts to measure returns to scale 
confirm this conclusion. 

A cross-section sample of 311 farms showing 
expenditures on various items during the crop 
year 1964-65 provided the basis for estimating 
the degree of returns to scale. Because space limi- 
tations do not permit a detailed explanation of 
the estimating techniques, only a broad outline 
will be presented here. Using a Cobb-Douglas 
function as an empirically useful approximation 
to the production function, the author attempted 
to measure the degree of homogeneity of the 
latter. Estimates of the scale parameter indicated 
that increasing returns to scale do not exist but 
that constant returns seem to be more likely. 

Because there are reasons to believe that there 
is a simultaneous equation bias in estimating 
production functions [6] [9], the author used three 
estimating procedures, of which the last two pre- 
sumably yield consistent estimates of the scale 
parameter. These methods were: least squares on 
the production function, Klein’s relative shares 


TABLE 2 


NICARAGUA: INDICES OF ESTIMATED PRICES OF 
Inputs Usep IN COTTON PRODUCTION 
(1964-65 = 100)* 





* Calculated from own field research. 
t A dash indicates that the data were not available. 
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TABLE 3 
NICARAGUA: PERCENTAGE DISTRIBUTION OF FARMS BY Siza” 


Farm 
SizeT 


(Hectares)/1951-52) 1960-61 | 1961-62 | 1962-63 | 1963-64 | 1964-65 


œ 35 
35- 70 
70-140 

140-350 
Over 350 


Number 
of farms 


Crop Year 





* Calculated from: Nicaragua, Dirección General de Estadística y Censos, Boletin 
de Estadtsiica, III Epoca, No. 4, pp. 49-54, Nicaragua, Ministerio de Agricultura y 
Ganadería, Division de Estudios Económicos y Agropecuarios, and Nicaragua, Comisfon 


Nacional del Algodén. 


t These intervals are open on the right. 


t This column is a crude estimate based on census data. It is not strictly comparable 


to the other columns. 


method [9], and indirect least squares, using direct 
least squares on the supply function. 

The results were very similar with all three 
methods. The sum of the production function 
coefficients was always close to unity, indicating 
constant rather than increasing returns.’ 

It is interesting to note that of the three values 
estimated for the short-run price elasticity, two 
were well within the range of those estimated by 
Nerlove [10], Krishna [5], and Falcon [2].2 The 
one obtained by Klein’s method appears to be 
much too high. Nevertheless, all of them tend to 


1 Estimates of individual production function co- 
efficients, however, differed susbtantially from method 
to method. 

2 These values were: 0.34, Nerlove (U.S.); 0.72 and 
0.59, Krishna (Punjab); and 0.41, Falcon (Punjab). 


contradict the hypothesis that farmers do not 
respond to price. Table 4 is a summary of the 
results. . 


Technical Change 


The second hypothesis tested concerned the 
possibility that costs of production declined 
through time because of technical change. Unfor- 
tunately, the scarcity of data did not permit a 
good test and the results were inconclusive. 

Because the author had at his disposal a time 
series of cross-section sample, the analytic tech- 


- nique was slightly different from the usual one 


encountered in econometric work, and slightly 
more general, 
Specifically, beginning with the functions, 


(1) In Fa = bi +p + D+ 2, ae ln Xin yLy + ey 


TABLE 4 


ESTIMATES OF THE DEGREE OF HOMOGENEITY OF THE PRODUCTION FUNCTION 
AND OF THE SHORT-RUN PRICE ELASTICITY OF SUPPLY 








Least Squares 
on Production 
Function 


Scale parameter standard error 


Price elasticity of supply..... 0.66 





1.058 
(0.0015) 


Method of Estimation 












1.043 
(Not Available) 


1.062 
(Not Available ) 


0.42 1.37 
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TABLE 5 
ESTIMATES OF THE SHIFT PARAMETER, f}; 


Standard error. 


* Estimates obtained from equation (2). 





1963 | 1964 | 1965 





7.23 
6.95 
0.16 
0.25 


t Estimates obtained from equation (1). The same number of years do not appear in both equations because one 
farm, of the two available for those years, did pot use fertilizer during 1954 and 1955. Because the Cobb-Douglas 
version of the production function is not pliable enough to handle problems like this, the author chose to eliminate 


these years from the analysis. 


(2) Zy = ti + Bit D+ È Malxen/La) + play + thi 


where A denotes output of cotton, 6 and 8 denote 
two shift parameters, D, D’, op, Ax, Y and uw stand 
for production function coefficients, Xz for the 
amount of the kth input, Z for the area cultivated, 
Z for the amount of output of cotton per hectare 
(henceforth, yield), e and # for random errors, and 
where ¢ and ï indicate the :th farmer and the jth 
year, respectively, the test consisted in ascertain- 
ing whether the hypothesis, pı =p: = S =8;=0 
could be rejected at the 5 percent level. As Tables 
6 and 7 indicate, the null hypothesis could not be 
rejected at the specified level. On the other hand, 
as Table 5 shows, estimates of each 8; increased 
through time and from this table alone it is diff- 
cult to resist the temptation of rejecting the null 
hypothesis on a purely intuitive level. Perhaps 


the large standard error associated with each f, 
simply mean that the measurements are impre- 
cise, not that the actual values of the shift param- 
eters are zero, In view of size of the sample (ob- 
servations on six farms over periods ranging from 
five to twelve years, for a total of 36 observa- 
tions}, the author is inclined to think that there 
was some technical change, but that it was not 
strong enough to show up in the data. 


Learning by Doing 


In his article on learning by doing, Kenneth 
Arrow [i] mentioned that two generalizations 
from psychological learning theories emerge with 
particular interest for economists. One, learning 
appears asaresult of repetitionandtwo,. . . learn- 
ing associated with repetition ...is subject to 
sharply diminishing returns. .. .”” These findings 


TABLE 6 
ANALYSIS OF COVARIANCE, TWO-WAY CLASSIFICATION, EQUATION (1) 





Source of Variation | R 


(1) (2) 
1. Between farms............. 
2. Between years........... ee 


3. Residual when model contains 


farm effects only............ .9292 


å, Residual when model contains 


year effects only............ .8988 


5. Residual when model contains 


both farm and year effects... | .9727 








Adjusted 
Sum of 
Squares for | D.F. Mean F f 
Dependent Square | Ratio 
Variable 
(2) (3) 

0.841715 5 

0.346793 9 

0.805306 20 

1.152099 16 

0.310384 11 
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TABLE 7 
ANALYSIS OF COVARIANCE, TWO-WAY CLASSIFICATION, EQUATION (2) 


Source of Variation 


3. Residual when model contains 
farm effects only............ 


4. Residual when model contains 
year effects only............ 


5, Residual when model contains 


both farm and year effects... | .9144 


suggest that profit maximization is a seldom- 
attained goal. Even at constant factor and output 
prices, an entrepreneur learning a new business 
discovers the optimum input mix only after a few 
trials. When relative prices change, the search for 
the profit maximizing input mix begins anew. In 
an environment with unstable prices this quest 
becomes a continuous pursuit of elusive goals. 
This section is an attempt to bring these two 
generalizations into the usual profit maximizing 
scheme in an effort to explain the growth of the 
Nicaraguan cotton industry as a case of learning 
by doing. 

Three basic assumptions underlie the analysis. 
One, that entrepreneurs undertaking a new ven- 
ture only by chance attain the profit maximizing 
input mix. Two, that with practice (learning by 
doing) they attain it. And three, that input levels 
also depend on factor prices. In symbols: 


(3.a) lim Xa = Xi 
f+" 
OX 
(3.b) lim AS = 
ton of 
(4) Xi = Xi(Po, Pee, Pay 2 


where X,; stands for the actual observed level of 
the +" input in the +™ trial, X; for the profit 
maximizing level of X,, P; for the price of Xj, and 
n for some finite number that indicates the num- 
ber of trials necessary for “learning” to occur. 
Equation (3.a) reflects the generalization that 
learning appears as a result of repetition and 
equation (3.b) that learning is subject to dimin- 
ishing returns. 








Adjusted 
Sum of 
Squares for Mean F 
Dependent Square | Ratio 
Variable 
(2) (4) (5) 
625.65 125.13 5.81 
384.29 34.94 1.63 
729.24 
969.90 
344.25 21.52 





As an empirical approximation incorporating 
all three conditions, the author used the following 
equation: 


| P 1 
6 nXyes Cyto tba +o 


Where C and a are two constants, b stands for a 
“learning coefficient,” 6 for a shift parameter 
introduced in order to compensate for possible 
differences in speeds of learning among farmers, 
P, for the price of cotton, and e for random error. 
i denotes the trial number, 7 denotes the farmer, 
and į denotes the input. The meaning of the other 
symbols remains the same as before. 

Ideally, ¢ should have been equal to unity the 
first time that a particular farmer grew cotton, 
and it should have increased by one unit every 
time that he reaped a new crop. Such data were 
not available and hence here t=1 for the first 
datum avaiable on a particular farmer, not neces- 
sarily the first trial. 

Where learning was an influential factor, the 
estimate of b should have been different from zero. 
Moreover, given the rapid expansion from 1952 
to 1957 and from 1960 to 1965, it is reasonable to 
suppose that most of the essential learning, if 
any, occurred during the first five years, and that 
after ten years, at constant factor prices, farmers 
would have mastered the techniques of produc- 
tion. Hence, as a test of the learning-by-doing 
hypothesis the author required not only that ł 
be an influential factor, but also that the esti- 
mated value of b should suggest that the amount 
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TABLE 8 


ESTIMATES OF THE COEFFICIENTS OF THE LEARNING BY 
Dome DERIVED DEMAND For [INPUTS 








Dependent Variable 


“¢ + E bese ve aR He He HE Hee ew 









5.305693 
(0.399616) 

















6.751101 
(10.954935) 


— 0,826932 
(0.476186) 
























Fertilizer per unit of area..... 5.919489 — 1.024522 — 2.971578 
(0.601217) (1.252299) (1.098425) 

Insecticide per unit of area... 6.852612 0.108754 -3,318659 
(0.848334) (0.387599) (1.010882) 

Labor per unit of area....... 6.661010 1.214550 — 1.449347 
(0.421385) (1.170558) (0.764960) 





DEF.: 27 





used of any particular input at i= 10 should be no 
more than 10 percent away from the profit 
maximizing input level. In equation (5) this would 
imply that the estimate of b should be around one: 
negative if farmers used too little of the input in 
the beginning; positive if they used too much. 
Table 8 is a summary of the results. 

The estimates of 6 were, in all cases, different 
from zero. The hypothesis that )=—1 could be 
rejected only in the case for insecticides, at the 
5 percent level. Hence, we cannot rule out learn- 
ing by doing as a contributing factor in the growth 
of the industry. Nevertheless, the estimates of b for 
fertilizers and insecticides were large, suggesting 
that the learning process was slower than was 
reasonable to expect. 

In summary, econometric tests suggest, one, 
that cotton farming is subject to constant returns 
to scale. Two, that technical change may have 
played a part in the expansion of the sector, but 
that if it did, it was not too important, and, 
finally, that learning by doing occurred, but that 
it was slower than expected. In short, neither the 
conditions under which cotton is produced, nor 
technical advances affecting cotton production, 
nor learning by farmers explain (alone or in con- 
junction) the fast development of cotton farming. 
Had the industry grown more slowly, the results 
obtained might have been more convincing. Had 
the results been stronger (sharply increasing re- 
turns, or faster learning, for example) the explana- 
tion based upon them may have been more 
convincing. But when all is said and done, one 
still has the feeling that there is a missing ele- 












ment, that something important has been left 
out. 

The missing element—the catalyst that 
brought the development mentioned above to 
fruition and that opened the farm doors to those 
who theretofore had had the ability but not the 
monetary means to till the land—was the liberali- 
zation of the agricultural credit laws. 


` The Expansion of Agricultural Credi 


For reasons that are not clear at this point, in 
1940 the Nicaraguan government undertook the 
complete reorganization of the laws governing the 
Banco Nacional de Nicaragua and all the commer- 
cial banks in an attempt to pay attention to the 
role that credit could play in the economic devel- 
opment of the country. Up until that time all 
Nicaraguan banks, including the Banco Nacional, 
were prohibited by law from extending credit to 
any one farmer beyond a certain limit that in fact 
was enough to cultivate only around 70 hectares 
[11] [12] [13] [14] [15]. Because the majority of 
cotton farmers, then and now, work primarily on 
credit, this ceiling put an effective limit on the 
size of the farm that most farmers could cultivate. 
Banking laws, moreover, prohibited loans to 
tenant growers. Successive modifications of bank- 
ing laws in 1941, 1949, and 1952 increased the 
credit limit enough to cover the costs of cultivat- 
ing more than 170 hectares. In the process, the 
government finally recognized that tenant 
growers also needed money and modified the 
laws accordingly. When the price of cotton 
jumped from $29.09 to $59.09, many Nicaraguans 
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turned to agriculture. Fortunately, wealth was 
not a prerequisite for cultivating the land, for the 
Banco Nacional stood ready to finance future 
cotton growers, with the future crop as the only 
security. Agricultural credit rose phenomenally 
and the Banco began to grant more liberal loans 
to farmers, as Table 9 shows. 

The laws described above remained in effect 
until 1959, After bad weather caused crop failures 
and low cotton prices began to take a toll of 
high-cost farmers and to strain the reserves of the 
Banco, the latter put into effect a new credit sys- 
tem designed to winnow the inefficient entre- 
preneur. Thus, only cotton growers whose average 
yield over the previous three years exceeded 30 
hundredweight per hectare could obtain loans from 
the Banco. Moreover, credit limits were eased; 
any farmer could borrow up to 70 percent of the 
estimated cost of cultivating as much land as he 
saw fit [11]. Table 3 reflects the results of these 
reforms, 

Thus, it was a combination of changes in the 
country’s credit policies, the presence of constant 
returns to scale, and the results of learning by 
doing that spurred the growth of the industry. 
From 1951-52 to 1954-55 (crop years) the price 
of cotton remained stable. Under constant re- 
turns and in the absence of institutional barriers 
to entry, we would have expected the industry 
to expand. It did. Output went up from 8,700 


TABLE 9 


AGRICULTURAL LOANS OF THE BANCO NACIONAL 
DE NICARAGUA, SELECTED YEARS* 









Loans to Cotton Farmers 


Average 
Total 
(Cordobas (Ce sete 
< 1000) ordobas/ 
Hectare) 
1944-45 423 
1948-49 421 
1950-51 592 
1952-53 998 
1954-55 1,425 
1956-57 1,473 
1958-59f 1,448 
1960-61 tT 1,619 
1962-63t 1,702 
1964-657 1,840 


* Calculated from Nicaragua, Banco Nacional de 
Nicaragua, Revista Trimestral del Banco Nacional de 
Nicaragua, various issues. 

t These years include loans by commercial banks 
as well. 


metric tons to 44,400 (there is no data available 
on the number of firms in the industry during 
these years). 

From 1955-56 to 1959-60 cotton prices fluctu- 
ated slightly, but the general trend was down- 
wards. The industry’s output contracted; output 
went down from 34,400 to 28,800 metric tons. 
After 1960 prices began to go up and the reforms 
of the banking laws to sift the low-yield farmers. 
It was during these latter years of slightly rising 
prices that the industry expanded most rapidly. 
This is what we would have expected in an in- 
dustry with constant returns and in which new 
entrepreneurs were beginning to master the 
techniques of production, especially if it is 
granted that by 1960 farmers had learned enough 
about cotton farming to be able to reap the full 
benefits of constant costs. 

In conclusion, in spite of appearances to the 
contrary, the growth of cotton farming in Nic- 
aragua is a case in favor of those who believe that 
farmers do respond to price and income incen- 
tives. It seems that the output of cotton increased 
in spite of falling prices because there were 
changes in agricultural credit policies that opened 
the farm door to those who theretofore had had 
the desire but not the money to become cotton 
farmers. Second, constant returns to scale—with 
its concomitant absence of cost barriers to entry— 
permitted expansion of the industry during peri- 
ods of stable prices. Thus, output grew, not only 
because old firms in the industry were able to 
increase their scale of operations without in- 
curring higher average costs, but more impor- 
tantly, because new firms coming into the indus- 
try could produce, at least theoretically, at the 
same average costs as those already in it. Third, 
the data lend credence to the hypothesis that 
average costs declined as a consequence of learn- 
ing by doing. Finally, there are some indications, 
however weak, that technical change may also 
have contributed to the reduction of average 
costs. As Nerlove [10], Krishna [5], and Falcon 
[2] have shown before, the behavior of farmers 
was quite consistent with the tenets of economic 
theory but “‘shift variables” hid the true relation- 
ship between price and output. 
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EQUILIBRIUM GROWTH AND CAPITAL MOVEMENTS 
BETWEEN OPEN ECONOMIES* 


By Myron G. MYERS 
Ruigers University 


In his well-known article written four decades 
ago, J. H. Williams [5] voiced a criticism of in- 
ternational trade theory that remains largely 
valid today: “‘the. . .relation of international trade 
to the development of new resources and pro- 
ductive forces is a more significant part of the 
explanation of the present status of nations, of 
incomes, prices, well-being, than is the cross- 
section value analysis of the classical economists, 
with its assumption of a given quanta of pro- 
ductive factors, already existent and employed; 
... that the international movements of pro- 
ductive factors has significance relative to com- 
parative prices, incomes, positions of nations, at 
least equal to that of the trade in goods,....” 

Most familiar analytical trade models of the 
two-country variety are either static, or when 
dynamic, posit balanced current accounts over 
time, Few treatments of dynamic issues assign a 
role to international investment and the con- 
comitant service flows to which it gives rise as 
these factors relate to the time paths of incomes, 
prices and levels of international trade.* 

The distinction between growth models of a 
closed and open nature when foreign investment 
is free to occur may be seen by considering the 
savings-investment decision. In a simple closed 
neoclassical growth model with only one asset in 
existence—claims over real capital—a decision 
not to consume automatically implies a decision 
to invest and increase the real domestic stock of 
capital. In contrast, an open economy, with only 
a single asset in a world where capital is free to 
move, has two potential outlets for domestic 
savings—domestic or foreign investment. In 
equilibrium growth, the proportionate growth 
rate of output (X/X) equals the natural rate of 
growth (n) and the rate at which capital is ac- 
cumulated J/K (where I is investment and K the 


* This paper is a summary of a portion of my Ph.D. 
dissertation submitted to the faculty of Brown Univ. 
Appreciation Is extended to G. H. Borts, R. Sato, J. 
Hanson, H. Ryder, Jr., E. R. Weintraub and P. Asch 
for their many helpful suggestions and comments. 

1 See for example Bardhan [1] and Oniki and Uzawa 
[4]. 
2 For a previous attempt using a world composed of 
two countries that produce the same all-inclusive out- 
put with the same technology, see Hamada [2]. 
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stock of capital) 
xX I IX 


ENF] Mee ER eres ee $ 


X K AK 
The equilibrium output-capital ratio X/K equals 
the natural rate of growth divided by the invest- 
ment-output ratio. 


In an open economy it no longer necessarily 
follows that the portion of output saved, S/X, 
coincides with the fraction invested domestically, 
I/X. The steady-state output-capital ratio and 
hence the long-run equilibrium in general can be 
expected to undergo considerable change when 
savings performed domestically are transmitted 
abroad or when the economy receives a capital 
inflow from abroad. In addition, national income 
is now distinct from domestic product due to the 
debt-cum-service factor arising from past levels 
and directions of international investment. To 
the extent that such a flow of income alters world 
expenditure patterns, both the terms of trade 
and the time path of world capital accumulation 
may be affected by international investment and 
by the resultant future flow of interest and 
dividends. 

In order to establish the necessary analytical 
framework to deal with the problems posed 
above, a dynamic variant of the familiar two- 
country (each with single sectors), two-commod- 
ity, two-factor international trade model is 
delineated. 


I. The Model 


The world economy is comprised of two coun- 
tries, denoted by the subscripts 1 and 2, with the 
output of the first (Agraria) consisting wholly of 
the homogeneous consumer good X, while the 
second (Mancunia) is specialized in the produc- 
tion of the infinitely long-lived homogeneous 
producers good identical with the factor capital, 
Z. The form of the functions governing produc- 
tion in both economies is specified as Cobb- 
Douglas with the parameters a and b, the respec- 
tive output elasticities of capital or capital’s 
(constant) share of output when factors are paid 
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their marginal products. 


(1) X = F,(Ki, Ly) = Kili 
(19 Z = Fy(Ks, Ls) = Kila 


The subscripted variables K; and L; denote the 
capital and labor inputs of which positive levels 
are required to produce output. 

The effective population, assumed identical to 
the labor force in each country, grows at a 
demographically given constant proportionate 
rate n; (¢=1, 2) and is assumed internationally 
immobile, 

(2) L(A) = L1(0) exp (mi) 
(27 La) = Ll0) exp (nh) 


The following set of six equations serves to de- 
fine the source and ultimate use of the two world 
commodities. 

The domestic product of Agraria (X) may 
either be consumed at home (X,) or exported to 
Mancunia (X,) where it is consumed, while 
Mancunia’s annual product (Z) is either retained 
at home (Z;) or exported to Agraria (Z,). 


(3) X =X t Xe 
(37 Z = Zi + Z 


The current flow of Mancunia’s newly produced 
output is used to augment the existing inde- 
structible stock of capital in each country. 


(4) Kı = Ze 
(4’) Ky = Z; 


A salient feature of a system composed of 
open economies is the potential divergence be- 
tween national incomes and domestic products. 
When international investment takes place, the 
current value of national income of an economy 
will exceed the current value of domestic product 
if residents have on balance invested more 
abroad than foreigners have invested domesti- 
cally. More precisely, national income exceeds 
domestic product by the amount of income com- 
posed of interest and dividends on the net total 
of previously lent capital employed abroad. Con- 
versely, a debtor state is obliged to transfer 
abroad a portion of its domestic product repre- 
senting interest and dividends to owners or 
lenders of domestically employed capital. Define 
P(t) as the relative price of X in terms of Z, 
r(?) ag the interest rate prevailing in.the world 
and D(i)—-measured in units of Z—as the stock 
of international indebtedness, all at time #¢. 
National income, measured in terms of the 
numeraire Z, is domestic product plus income 
from the ownership of claims on capital employed 
abroad or minus the income accruing to foreign 


holders of claims over domestic capital if the 
economy is a net creditor or debtor, respectively. 


(5) PX — rD = S5, + PX, 
(5) Z+7rD = S, + PX, 


Equations (5) and (5’) are the usual social account- 
ing identities on the disposition of national in- 
come, Domestic product—adjusted by either 
receipts from abroad or payments to foreigners— 
is either saved (S;) or consumed where consump- 
tion is limited to Agraria’s current product. By 
convention, the stock of international debt, D(é), 
is positive when Agraria has been the net re- 
cipient over time of investment from Mancunia 
and negative when Mancunia is the world 
debtor, For analytical simplicity, D(4) represents 
an equity instrument so that the flow of service 
payments at time # is the stock of equity debt 
D(t) times the prevailing world interest rate r(#). 

Savings is assumed to depend functionally on 
the level of national income with a constant pro- 
portion s; of national income saved. 


(6 Sr:ss(PX—rD) O<s;<1 (= 1,2) 
(6) S= s(Z+rD) 

The next set of relationships embodies the 
assumption of an unfettered international capital 
market where capital flows between countries so 


as to instantaneously equate marginal returns to 
capital, r(é). 








OF, 

(7) r(f) = aK, Pi) 
i OF 
(7) r{t) = aK; 


To close the model, the dynamic link between 
the historic behavior of borrowing and lending 
and its effect on the present must be specified. 
An import of capital today is ultimately followed 
by a reverse flow of service payments (interest 
and dividends) in the future. The service flows 
appear as a debit in the current account of the 
debtor country and as a corresponding credit in 
the current account of the creditor nation. The 
change in a country’s creditor-debtor position 
depends on the magnitude of its current account 
surplus or deficit. Equation (8) defines the change 
in the stock of world indebtedness as the negative 
of Agraria’s current account and is determined 
by the current levels of exports and imports as 
well as the size of the existing stock of debt. If 
D(t) is positive when D(#) is positive, Agraria’s 
Imports plus remittances to residents of Man- 
cunia exceed its exports and there is an increase 
in foreign liabilities. When D(#) is positive and 
D(#) negative, Agraria’s imports exceed the com- 
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bined value of exports and service receipts from 
abroad and there is a decrease in domestically 
owned claims on foreigners. Appropriate results 
are obtained for the instance when D(t) is nega- 
tive in which case Mancunia’s liabilities to resi- 
dents of Agraria increase or foreign assets de- 
crease depending on whether D(/) is negative or 
positive, respectively. 


(8) D=Z,+rD — PX, 


In summary, a capital flow from Mancunia to 
Agraria occurs when Agraria has a deficit on 
current account (surplus on capital account) with 
the transfer of resources in excess of earning 
matched by an opposite flow of titles to owner- 
ship over productive resources. 

The model is complete and consists of fifteen 
equations in fifteen unknowns. Equations (3), 
(4), (5) and (8) may be combined to yield D= Ky 
— 5, and similarly, using (3’), (4), (5) and (8), 
D=Sy—Ky—when investment exceeds savings 
in Agraria, savings exceeds investment in Man- 
cunia and an import of capital to Agraria coin- 
cides with an export of capital from Mancunia. 


U. The Short-run Equilibrium 


Define K(#) and L(#) as the momentary world 
endowments (sum of the existing stocks in each 
country) of capital and labor, respectively. In 
addition, let: 

k= K/L 
d= D/L 


n=“ G= 1, 2) 


L i 
li 7 (4 = 1,2) 

It will prove possible to solve explicitly for the 
values of the required capital stocks in each 
economy in terms of the momentary levels of the 
world stocks of capital K(é) and indebtedness 
Di). The allocation of the world endowment of 
capital must be consistent with the requirements 
that marginal returns to capital are everywhere 
equal. In order to solve for these short-run terms, 
and then to incorporate them into the dynamic 
behavior relationship as stipulated in the model, 
it is first necessary to establish certain other re- 
lationships. 

The terms of trade or relative price ratio P{#) 
may be found by equating the offer of the con- 
sumption good by Agraria to the demand for the 
consumption good by Mancunia as determined 
by (5), (6) and (5, (6), respectively. Alterna- 
tively, the balance-of-payments constraint writ- 
ten as world savings equals world investment can 


be used to give the terms of trade. 
(1 —s)Z + (sı — s) D 
$1X 


Note that service flows, for example, from Agraria 
to Mancunia (D>o) have the effect of turning 
the terms of trade in favor of Agraria provided 
$1>52, and in favor of Mancunia otherwise. Only 
if the disposition of a unit’s worth of income be- 
tween savings versus consumption is inter- 
nationally the same (s:=5,) will past levels of 
foreign investment have no effect on the current 
level of the terms of trade.’ 

The value of Agraria’s exports in terms of 
Mancunia’s output and the magnitude of service 
payments can also be computed by combining 
(5) and (6%. 

(10) PX, = (1 — ss)(Z + 7D) 


Finally, the instantaneous equality of marginal 
returns on investment in conjunction with the 
terms of trade determines how the momentary 
world stock of capital must be apportioned be- 
tween the two economies. Combining (7), (79 
and (9) yields: 


(9) P= 


a(l — s) K — ab(s, ~ s) D 
all — sa) + bsi 
bsiK + ab(se — s) D 
a(i — ss) + bs; 


It follows from (11) and (12) that the momentary 
values of K and D determine the allocation of 
resources between economies and relate the time 
paths of K and D to the time paths of each econ- 
omy’s capital stock. Also note that identical 
savings propensities imply that changes in the 
sign and magnitude of the world stock of in- 
debtedness have no effect on resource allocation 
and thus on the process of world capital accumu- 
lation. The reason for this is the same as the dis- 
cussion above on the effect of service flows on the 
terms of trade. 


(11) Kı = 


(12) K,= 


Ill. Dynamics 


The discussion will be limited to the case where 
labor force growth rates coincide internationally, 
and the resulting equilibrium motion is such that 
all variables grow at this coincident rate (nı =n, 
=), or else are constant. In particular, the 
asymptotic convergence of the ratios d and & 
imply from the short run that capital stocks KX, 
grow at the rate n. It immediately follows that 
physical outputs also grow at the rate » while the 
stock of international indebtedness as a fraction 
of domestic physical outputs stabilizes. Note 


1 This point is raised by Johnson in [3]. 
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also that the convergence.of capital-labor (and 
output-capital) ratios imply that the terms of 
trade and world interest rate are asymptotically 
constant so that service flows are annually con- 
stant fractions of the creditor and debtors domes- 
tic product. Hence, national incomes also grow 
at the rate n. 

The process of world capital accumulation and 
the concomitant behavior of international invest- 
ment can be described by a system of two differ- 
ential equations in a like number of unknowns, 
obtained by integrating the dynamic structural 
and behavioral equations of the model with the 
short-run relationships (9)—(12). The time deriva- 
tive of the per capita stock of world capital, &, 
depends ultimately on the allocation of labor and 
capital to Mancunia. Symbolically, 


K Z b 
bn — — nk = y — nh m hha — nh 


From (12), k: is related to the levels of k and d 
resulting in & as a function, G, of k and d. 


b 
(13) k= G(k,d) =h “t+ Sa] — 1k 
2 t 


where 
bsi l a ab(ss iiia 51) 
all — se) + bsi * a(1 — $3) + bs, 


Similarly, the time derivative of per capita world 
indebtedness depends, from (8), on the current 
account balance the components of which are 
available from the short-run expressions (9)- 
(12). Alternatively, the same results can be ob- 
tained from the identity D=K,—5,=5,—K, 
and substitution of (6) and (11) or (6’) and (12). 
The results of these considerations determine the 
equation, F, describing d in terms of k and d. 


Cy 


Ci, CaP 
d= F(k, d) = Cs pete | 
+ d(ssCy — n) 


(14) 


where 
C1 Cd"! 
05  r=rk d) =b |F: +] 


and 
(1 — sa) (ass — bs:) 
“al — 53) tbn tablas) 
all — $a) + bs; 
T a — sa) + bsi + ab(sy — si) 
Equations (13), (14) and (15) form the system 


describing the interdependent motion over time 
of k and d. 


Cs 


Ca 


IV. Results 


Analysis of the motion of & and d over time, as 
described by (13), (14) and (15), establishes con- 
ditions that guarantee the attainment of a 
steady-state equilibrium and the characteristics 
of the equilibrium as influenced by each coun- 
try’s savings behavior and technology. Illustra- 
tive phase diagrams are presented below for 
selected cases of the possible parametric arrays. 

In general, the long-run debtor-credit rela- 
tionship depends on international differences in 
the ratio of the share of output paid to capital 
(capital coefficient) to savings rate. As the rela- 
tive difference in the ratios of capital coefficient 
to savings rate enlarges, international investment 
assumes a position of greater importance in the 
world economy with capital flowing from the 
country with the higher savings rate and lower 
capital coefhcient to the country with the lower 
savings rate and higher capital coefficient. As a 
limiting case of this proposition it can be estab- 
lished that when the ratios of capital coefficient to 
savings rate coincide internationally, the steady- 
state solution is characterized by balanced trade; 
that is, international indebtedness grows at a 
slower rate than domestic outputs and asymptoti- 
cally approaches zero while each country’s sav- 
ings ratio coincides with the ratio of output in- 
vested domestically, 

The case of differing technologies and identical 
savings rates is depicted in Figure 1 where, with- 
out loss of generality, b exceeds a. The sign of the 
equilibrium stock of world per capita debt (d) is 


d 
t d= 
i 
| k=0 
| 
| 
| 
| 
| 
| k 
t 
| P<0 
: NIC 
P>0 y P=0 
| N 
i d= 0) 
ar(k) =n 
Q—stable node 
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negative indicating that Agraria annually lends 
Mancunia a constant fraction of its national in- 
come and annually receives from Mancunia as 
interest a sum amounting to a constant fraction 
of its national income.‘ Superimposed on the 
phase diagram is the direction taken by the terms 
of trade as the steady-state is reached. Of course, 
in the steady-state configuration there is no 
movement in the terms of trade (P/P=0). The 
equilibrium levels of both countries, output-capi- 
tal ratios can be shown to satisfy the inequality 


Z nm PX 


Ky S Kı 
substantiating the introductory discussion on the 
effects capital movements have on the receiving 
and transmitting economies. 

Figure 2 is an illustrative phase diagram for the 
instance when both technology and savings be- 
havior differ internationally. Numerical simula- 
tion was required in order to establish that of the 
two potential equilibria; Æ is locally stable while 
E, is a saddle point.’ At E, the equilibrium d is 
positive indicating that Mancunia annually trans- 
mits capital to Agraria and annually receives 
service payments from Agraria. Again, the 
asymptotic convergence of k and d along with 
the convergence of the common marginal return 
on investment and relative prices assures that the 
capital importer annually borrows and annually 


4 Stability of the steady-state equilibrium ts guaran- 
teed by restricting capital coefficients and savings rates 
to the unit interval. 

š Phrased in terms of the equilibrium world rental on 
capital, r*, the steady-state ls locally stable if Car*¥< 
and sCyr* <n provided o<b<1. When these conditions 
are met, it is easily established that the sign of the 
equilibrium stock of debt and hence the direction of 
a movements is determined by the sign of [a/s 
— b/s]. 


d 


d=+ % 






a/sı—b/s:>0 
$S2> $1 


£y;—stable 
Er—saddle point 


FIGURE 2 


repays constant fractions of its national income. 
For the capital exporter, these fractions—repre- 
senting annual foreign investment and service 
receipts from abroad—are constant as well. 
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APPLICATIONS OF ENGINEERING ANALYSIS OF PRODUCTION 
TO ECONOMETRIC MODELS OF THE FIRM* 


By RoBERT J. ANDERSON, JR. 
Purdue University 


I 


Although Chenery [3, p. 531] has suggested 
that the purely statistical approach to deter- 
mination of production, cost, and factor demand 
relationships, and the engineering approach (e.g., 
[3] [9] [11]) are complementary, subsequent prac- 
titioners of the engineering approach have used 
market data only to determine nontechnological 
parameters needed to calculate economic magni- 
tudes from engineering relationships. No attempt 
has been made to test rigorously the results of 
engineering calculations against market data or 
to otherwise incorporate engineering information 
into statistical model building and testing pro- 
cedures. 

This paper suggests a synthesis of information 
derived from engineering theory with the ac- 
counting data from which econometric models of 
the firm are generally constructed. In instances 
where the behavior of the firm is strongly modu- 
lated by technology, engineering data can convey 
a considerable amount of prior information about 
costs and factor demands. Moreover, the use of 
such prior information can materially improve the 
statistical resolution of the model. 

In Section H, an approach to synthesizing 
engineering theoretic information and sample 
data will be outlined. Special attention is devoted 
to the statistical desirability of the suggested 
synthesis. Section II presents an application of 
the suggested approach. In Section IV, some con- 
cluding observations are offered. 


M 


In most general terms, synthesis of engineering 
and accounting data is effected in three stages: 
(1) The heuristic constrained cost-minimization 
problem, which is the source of qualitative the- 
orems on costs and factor demands, is replaced 
by a representation of the engineering constrained 
cost-minimization problem which confronts the 
firm. (2) The engineering cost-minimization 
problem is solved for various constraints on out- 
put(s) and various factor price combinations. 


* Helpful comments and suggestions from Lawrence 
Klein and Almarin Phillips bearing on many aspects of 
the dissertation from which this paper is extracted are 
gratefully acknowledged. 


(3) The solutions thereby derived are used to 
restrict the maintained hypothesis under which 
estimation and testing, predicated on sample 
data, are conducted. 

In practice, the synthesis is seldom achieved as 
easily as this general three-stage summary would 
suggest. A host of problems, some practical and 
some conceptual, arise in formulating and solv- 
ing the engineering cost-minimization problem. 
Many of these specific difficulties have been dis- 
cussed elsewhere [3] [9]. The more general diff- 
culties which tend to be associated with practical 
mathematical programming problems have also 
received extensive consideration [6]. Attention 
here is therefore directed to the third stage of the 
synthesis. 

Solutions of the engineering-cost model for 
alternative output constraints and factor prices 
yield data on long-run total costs, marginal costs, 
and factor demands. Because the engineering 
model and factor prices associated with engineer- 
ing variables are likely to be uncertain in some 
degree, solutions are probably best treated as if 
they were random. The distribution of solutions, 
however, cannot in general be deduced from the 
distribution of technological and factor price 
parameters. Virtually nothing is known about the 
propagation of randomness through programming 
models [6, p. 18]. 

Nonetheless, engineering model solutions are 
broadly suggestive of the form of cost and factor 
demand relationships and can be fitted by numeri- 
cal methods to obtain approximations to these 
relationships. If, in addition, one wishes to make 
some heroic assumptions about the distribution 


.of model solutions, these approximating forms 


398 


may be given a probabilistic interpretation. 

The use of the information embodied in these 
approximations, be it given an exact or a prob- 
abilistic interpretation, can make several theoreti- 
cally beneficial contributions to the estimation of 
model parameters. To the extent, for example, 
that such information aids in specifying the form 
of some equations and the variables to be included 
therein, it adds assurance that model parameter 


1 Although some simple engineering models have 
been expressed as classical optimization problems (e.g., 
{11}, the more general programming problem formula 
tion is assumed in all the discussion that follows. 


= — am rent ‘a: 
= m 
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estimates will be consistent and asymptotically 
unbiased [2]. Identifying information is also 
gained. 

Perhaps most important, the incorporation of 
information derived from engineering theoretic 
considerations directly into the estimation pro- 
cedure results in more efficient estimation of 
model parameters. Although it is generally ac- 
cepted that the greater the amount of informa- 
tion brought to bear on an estimation problem, 
the greater the efficiency of estimation, extant 
proofs of this proposition (e.g., [8] [5, p. 257]) 
are established under unnecessarily restrictive 
conditions. A more general proof, encompassing 
linear and nonlinear models subject to linear 
and/or nonlinear restrictions, either probabilistic 
or exact, is outlined below for a normal single- 
equation model. Asymptotic results are derived 
here since small sample results are established 
only under fairly restrictive conditions. 


Consider the hypothesis? 
ye = f(z] O1, °° + Or) E oe 
gilb ++, Or) = 0, = 1+: mcr 
ee ~N(O,o%), t= 1,2,---,T 


where f(-) and the g,(-) are presumed to possess 
bounded derivatives with respect to the vector 
6 up to the third order. It is also assumed that 
there exists at least one nonsingular mxXm 
submatrix of the Jacobian, VG, of the g,{-), <=1, 
-++, m, in the neighborhood of 0°, the true 

value of 0. Without loss of generality let the first 
m columns of VG be linearly independent in the 
neighborhood of 0°, and denote this submatrix by 
VGmw. Then, there exists a representation of 6p 
= (0, + °°, Om) in terms of Or (Omi, © °°, 95) 
in the neighborhood of 6°. Let L be the log of the 
likelihood function defined for the r-dimensional 
vector 0 and let L* be the log of the likelihood 
function defined for the (r —)-dimensional vector 
Or. 

As a necessary condition that L obtain a maxi- 
mum subject to the constraints, 

+ 
cl e E m 0 
ðr a6; 

VG (p+) 18 the submatrix of VG formed by deleting 
the first m columns and A is the vector of Lagran- 
gian multipliers. 

Under the restrictions on f(-) and the g,(-), 
t=1,---,m, the asympotic covariance matrix 


2 In this context, the normal single-equation model 
specification is not restrictive since under most general 
specifications of the random structure of a model, errors 
are asymptotically normal. Extension to multiple equa- 
tion models requires only a proliferation of algebra. 
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of the maximum likelihood estimator of ðr is 
given [4, p. 502] by 


lim ay* —1 
var* (0) = — lim E l 
To t a Fom a o 


LN paN 
za EN 
Tw Oey Gy 
Then 
+ “yy? 
tm 215) Gar) | 
Toa ðr, OG; 
. ðL aL 
= gin ei (ar) Ga) § 
Trw Oo; ð; 
L 
T> w oor 
ðL 
SRU: lim E|VG -mh (=) l 
T0 OG; 
+ im E{VGo-myX VGq—a} 
Noting that 
a be —) 
d= (Von (=), 
and letting 


M = plim (VG VC} 


the following result is obtained. 
[yart 0) = [ var 0] + U| -M 


0 [ covar (0s, Op)! 
BA 


The inverse of the asymptotic covariance matrix 
of the constrained estimator may thus be ex- 
pressed as the sum of a submatrix of the inverse 
of the asymptotic covariance matrix of the un- 
constrained estimator and a positive semidefinite 
matrix, the elements of which are transforms of 
the elements of a submatrix of the inverse of the 
asymptotic covariance matrix of the uncon- 
strained estimator. 

Consider first the effect of imposing restrictions 
on the efficiency of estimation of a single element 
of Ôr, say G41. Since the maximum likelihood 
estimator (restricted or unrestricted) is asymp- 
totically normally distributed, it follows that the 
asymptotic variances and covariances of in- 
dividual elements of either estimator may be 
directly obtained from the asymptotic covariance 
matrix for the joint distribution of the corre- 
sponding estimator. As a corollary, it also follows 
that the inverse of the asymptotic covariance 
matrix of marginal distributions for either esti- 


(1) 


[ covar (ên — [ Abas (@p) |"? 


400 AMERICAN ECONOMIC ASSOCIATION 


mator may be obtained by inverting the relevant 
submatrix of the asymptotic covariance matrix 
of the joint distribution. Letting 7 be the inverse 
of the asymptotic variance of the restricted esti- 
mator of Bep, letting y>0O be the corresponding 
inverse for the unrestricted estimator of &,41, and 
6>0 be the corresponding element of the second 
matrix on the right-hand side of (1) above, 


1 1 
n=y+8, n2 y, whichimplies —<—» 
q Y 


that is, the constrained estimator of Omı has 
smaller asymptotic variance than the uncon- 
strained estimator. Since numbering of the ele- 
ments of ĝr is arbitrary, this result clearly holds 
for all elements of fr. 

Comparing generalized asymptotic variances 
of the constrained and unconstrained estimators 


det[ yar (a;*) | > det [ vat (01) | 
since 
[ yar (0;*) | is the sum of [ var (0)? 


and a positive semidefinite matrix, which implies 
that 
det [ var (9*)] < det [ yar, (61) 


as was to be established. 

If the constraints g,f-) t=1,°°+, m are 
treated as asymptotically normal variates dis- 
tributed independently of sample data and the 
estimation problem is treated as one of maximiz- 
ing the joint likelihood function of the sample and 
the constraints,’ an exactly analogous result is 
obtained except for the fact that the imposition 
of probabilistic restrictions does not reduce the 
dimension of the parameter space. 


HI 


An econometric model of bituminous concrete 
firms is the vehicle for a brief demonstration of 
the practical properties and problems associated 
with the proposed synthesis.4 Only the cost side 
of the model will be considered here. 

Bituminous concrete (variously termed “as- 
phaltic concrete,” “hot mix,” and “hot asphalt”) 
is the familiar blacktop paving mixture found on 
many highways, streets, parking lots, and so on. 
In barest terms, its production consists of heating 


* This treatment may be Interpreted as the solution 
to a stochastic programming (e.g., [6, p. 170]) problem 
wherein the objective function is the sample likelihood 
and the expected logs of violating the constraints is the 
likelihood of the constraints. The Bayeslan regression 
estimator [10, pp. 334-53] ie a special cage. 

‘ i model and data sources are discussed in detail 


and drying mineral material, dubbed “aggregate” 
and mixing the hot dry aggregate in sized pro- 
portions by weight with hot asphalt (the petro- 
leum distillate). The production of hot mix in- 
volves the concomitant production of an un- 
wanted by-product, great quantities of particu- 
late air pollutants (dust). The firm was thus 
treated as a joint product enterprise, producing 
both bituminous concrete and, viewing the 
physical output of particulates negatively be- 
cause of utility considerations, reductions in 
emissions of particulate pollutants. 

The typical plant may be divided into three 
processes: (1) cold feed, (2) drying (and exhaust), 
and (3) mixing. Efficient production requires 
strict technical balance among the three pro- 
cesses. Of the three, only the drying and exhaust 
operation has interesting possibilities for sub- 
stitution among engineering inputs. In addition, 
the drying process encompasses the principal air 
pollution control operations of the plant and is 
the most important determinant of long-run 
costs, Therefore, only the drying process was 
analyzed in detail. 

The engineering literature on the drying pro- 
cess, including air pollution control equipment, 
was distilled into a nonlinear nonconvex pro- 
gramming problem in twelve variables—dryer 
diameter, dryer length, volume rate of flow of 
dryer gases, dust collector diameter, dust col- 
lector height, fuel use, number of dust collectors, 
aggregate use, dryer slope, pressure drop across a 
scrubber dust collector, pressure loss at atomiza- 
tion in scrubber liquor, and scrubber liquor flow , 
rate—and twelve nontrivial constraints. 

The model was solved for a number of com- 
binations of constraints on emissions and hourly 
output capacity. Solution values for inputs 
closely approximated specifications for actual 
plants with output and emission reduction ca- 
pabilities resembling those required by the con- 
straints, and the values of the objective function 
at solution suggested average costs of drying near 
those cited as usual by industry representatives, 


' approximately $2.30 per ton. Although the pro- 


gramming model was nonconvex, choice of start- 
ing values for the nonlinear programming algo- 
rithm, which were, to be frank, near what I hoped 
would be the solution values, seemed sufficient to 
ensure convergence to a reasonable local mini- 
mum.§ 


5 The fact that only focal minima may be obtained is 
of no consequence. The purpose of solving the engineer- 
ing model is to explain what firms do, not what they 
ought to do. If firms find only local optima, these are 
the optima we wish to find. 
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Scatters of costs against output of hot dry 
aggregate and emission reductions suggested that 
(a) output and costs, with emissions held con- 
stant, are linearly related, with the intercept 
increasing slightly as emissions are reduced, and 
that (b) costs and emissions tend to be non- 
linearly related, perhaps as a second-degree 
polynomial. Such a function was fitted to the 
solution data by ordinary least squares, with the 
result 

C 1.1484 X ) 


1000 (0.0010 \494.25 
7 0188 / X )( E ) 
(0044) \494.25/ \ T000 


tooss (ies) 


R? (adjusted for degrees of freedom) = .9999 


where C is total annual cost of drying, X is total 
annual output in tons, and Æ is emissions in 
pounds per hour. 

Under the generally reasonable assumption 
that costs of cold feed and mixing are propor- 
tional to output and additive to drying costs, a 
function of the form of equation (2) above was 
fitted by ordinary least squares? to cross-section 
data for a sample of 27 bituminous concrete firms, 
and the following result was obtained 


TC 5.5858 / X 
1000 (1537) (o 
az tan (z me) ams) 


0513 =y 
(.1031) \100 

R? (adjusted for degrees of freedom) = .9775 

The coefficient of the total output variable in 
(2a) agrees closely with the pronouncements of 
industry experts on average long-run production 
costs. Less satisfactory are the coefficients asso- 
ciated with emissions. Although they confirm, in 
conjunction with the coefficients of equation (2), 
the notion that air pollution control costs are not 
substantial in relation to total costs, the statisti- 
cal resolution of equation (2a) is unsatisfactory. 
This is not unexpected since it is generally dif- 
cult to obtain good estimates of cost functions for 
joint product firms, particularly where the im- 
pact of one output on cost dwarfs the other. 
Treating the sample distribution of the co- 


¢ Output and emissions are assumed to be exoge- 
nously determined In the cross-section, determined 
principally by governmental expenditures in the locale 
served by a firm and governmentally imposed pollution 
regulations. 


efficients of the pollution variables in (2) as prior 
probabilistic information on these model param- 
eters, and weighting this information together 
with that of the sample in accordance with pro- 
cedures established in [10], the following equation 
results. 


5.6435 
a ~ (0.1008) Cy 
@) iog (Ez) o) 


* oss) (en) 


R? (adjusted for degree of freedom) = .9771 


The gain in efficiency is immediately evident. 
Prior information virtually swamps the sample 
in determination of the posterior means of the 
coefficients of the emission variables. Tests also 
indicate that the hypothesis that sample and 
prior means are equal cannot be rejected at rea- 
sonable levels of significance; the resolution of 
the sample mean is simply too poor. 


IV 


Although improvement of the statistical 
properties of models has been stressed as the 
principal justification for incorporating engineer- 
ing information into models of the firm, it is quite 
likely that the usefulness of such information can 
transcend ngorous statistical interpretation. One 
obvious merit of the method is its great power to 
ferret the costs associated with joint products 
even where the costs associated with one of the 
outputs are, relatively speaking, quite small. 

Closely related to the problem of allocating 
costs between joint products are problems con- 
cerning the nature and role of technically non- 
productive activities of the firm. To the extent 
that engineering costs reflect adequately the costs 
associated with the physical transformation of 
inputs into outputs, differences between account- 
ing costs and engineering costs may reflect such 
things as advertising outlays and extraordinary 
payments to some factors. It is generally not 
possible to unearth these nonproductive outlays 
from accounting data alone. Evidence thereon 
would materially aid efforts to investigate the 
behavior of firms, and to relate that behavior to 
market structure or other organizational char- 
acteristics, 

A fundamental advantage conveyed by the use 
of engineering information is that its autonomy 
[7, p. 84] can be exploited to yield information 
about structural changes long before such changes 
may be adequately estimated from accounting 
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data, and perhaps long before such changes begin 
to be manifested therein. 

Use of engineering analysis can also free the 
investigator from the constraints of limited em- 
pirical experience in another way. It frequently 
happens that in sample periods of short duration 
or limited enough scope so that observations may 
reasonably be assumed to have come from the 
same random structure, the range of observed 
variation is not very broad. This tends to give 
undue weight to observations which represent 
only a part of the structure in determining the 
whole structure. For example, Klein argues that 
Dean’s finding of linearity in total cost functions 
may well be a result of excess capacity during the 
sample period, and that nonlinearities might ap- 
pear at higher rates of utilization [7, p. 121]. If 
an engineering model is available, however, con- 
straints and parameters can be varied at will. 
Engineering information thus gives one a kind of 
clairvoyance, an ability to see beyond the con- 
fines of what is frequently a very limited sample. 
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DISCUSSION 


Loner W. McKenzie: It is an interesting project 
to introduce stochastic elements into the equations of a 
Walrasian tatonnement and then to examine conditions 
that will guarantee some form of stability. Also, it is 
worthwhile to compare conditions that guarantee 
stability when the stochastic elements are present with 
conditions that guarantee stability when they are ab- 
sent. Thus I will be happy to see Mr. Weintraub and his 
former colleague Mr. Turnovsky continue their work 
in this direction. In order to give them a modest assist 
in this project I will make a few suggestions, most of 
which will already have occurred to them. 

First, however, I would ask for caution in interpret- 
ing the results that may come. For example, if we find 
that the models of the competitive adjustment process 
that we construct are stable only under difficult assump- 
tions, this does not imply that markets are not com- 
petitive. It only implies that if the markets are com- 
petitive, our models of the adjustment process are poorly 
chosen, On the other hand, if we find that the conditions 
we Can discover to provide stability for the stochastic 
model are stronger than the conditions we have found 
that stabilize the deterministic model, this does not 
imply that the stochastic model is less stable. Indeed, 
it does not even imply that the conditions that stabilize 
the deterministic model do not stabilize the stochastic 
one as well. To prove that we must provide appropriate 
examples of stochastic models which are unstable and 
which satisfy the stability conditions for the deter- 
ae case. Actually this should usually be easy to 

0. 

More constructively, I would urge as a general 
methodological rule that one try very hard to introduce 
into the stability conditions as much as possible that is 
peculiar to the economic problem. For example, in most 
of the competitive stability models prices are confined 
to the positive orthant. Thus it is natural from the 
economic viewpoint to use the positive orthant as the 
neighborhood of equilibrium within which the stochastic 
price path can wander. It is odd to choose a symmetric 
neighborhood of the equilibrium point which is the 
largest that can be contained in the positive orthant 
and use an assumption on the stochastic process just for 
that region. This results in a theorem in which this odd 
neighborhood plays a critical role. What one should do 
is to return to the proof of the stochastic theorem on 
which you depend and see if there is anything in the 
mathematics which prevents the use of a more natural 
region from an economic viewpoint. One cannot expect 
the mathematician to have anticipated the special fea- 
tures of the economic problem. These features may 
justify one in designing a stochastic process with barriers 
at the boundaries of the positive orthant. I would won- 
der if the probability of convergence to equilibrium in 
Theorem 3 could not be raised to one by some such 
revisions. 

Another move which it would seem natural to make is 
to allow the stability condition, that is, the condition 
for having a Liapounov function which is a super- 
martingale to fail in a smaller neighborhood of equilib- 
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rium, where excess demand is small but errors persist, 
and then prove a theorem that sends the path to this 
neighborhood of equilibrium with some probability, 
perhaps equal to one. 

Now I would like to list some specific questions to the 
author on points in his paper which I failed to under- 
stand completely. He says relative prices are given 
initially. I presume he means some actual absolute 
prices. Then in the deterministic process the length of 
the price vector is constant and convergence occurs to 
@ particular equilibrium price vector. However, in the 
stochastic process I suppose this is no longer true so 
convergence must be to a point on the equilibrium 
price ray. This homogeneity of the equilibrium price 
set is peculiar to the economic case, the more reason to 
give it careful treatment. 

The author gives a condition on the infinitesimal 
operator in Theorem 3 that cannot hold unless the 
power of the disturbance approaches zero near equi- 
librium. One would like to see a discussion of the 
plausibility of the disturbance taking this form. 

The author may have been a little too brief in his 
discussion of existence of equilibrium. In order for con- 
tinuous demand functions to be consistent in all cases 
with utility maximization some assumptions are 
needed. It will do to have insatiability in all goods in- 
dividually and all consumers holding positive stocks of 
all goods. 

LOWELL S. Harpy anD G. E. Scaun: We congratu- 
late Professor Belli for going about his research in an 
imaginative manner. Empirical work on the develop- 
ment process is important. Especially needed is rigorous 
testing of relevant hypotheses concerning human be- 
havior. 

Professor Belli states that on the surface it appears 
that Nicaraguan farmers have behaved irrationally. 
They increased their cotton output despite what ap- 
peared to be negative price and income incentives. 

But, says Professor Belli, this really is not what hap- 
pened. Cotton farmers had constant returns to scale; 
unit costs may have declined a bit due to technological 
changes; the farmers learned by doing, but there was a 
time lag; and credit was liberalized permitting freedom 
of entry if one could demonstrate reasonable skills in 
cotton production. 

Reading Professor Belli’s paper, one has the feeling 
that he gets only part of the story. Perhaps the missing 
insights are discussed in the larger study on which this 
paper was based. 

Let us speculate. Could the Nicaraguan cotton case 
have unfolded somewhat as follows? 

Early on in the shift to greater cotton production, 
prices were high and margins wide. Nicaragua developed 
firm market outlets for its high quality cotton, pri- 
marily with Japan. While prices fluctuated around 
world levels, a solid marketing system involving grades, 
standards, storage and assurance of payment was de- 
veloped. Further, cotton as compared to other enter- 
prises received indirect and direct subsidies. Adequate 
credit at what were probably subsidized terms was pro- 
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vided. The banks put on field men to spread the tech- 
nology and serve as trouble shooters, since no overall ex- 
tension system existed. Price, market and cash flow as 
well as technical uncertainties were reduced. 

Given this package, farmers shifted out of other crops, 
increased their cotton acreage, and became more spe- 
clalized producers. Even though cotton prices fell, 
superior alternatives did not appear. Investments in 
learning and in specialized equipment had been made. 
As viewed by the farmer, he was better off to raise 
cotton even at the lower prices than to divert his re- 
sources to other uses. Yet cost-price relationships, at 
least insofar as variable costs were concerned, were such 
that he was better off to farm then to go out of business. 
Nonfarm alternatives, given his capabilities, were not 
attractive either. 

Moving from speculation to specifics, Professor Belli’s 
analysis of technical change would be made more con- 
vincing were he to provide data on varieties, fertiliza- 
tion, plant protection, and yield per hectare. Was there 
a net flow of resources from the nonfarm sector? How 
severe was capital rationing? What were the real in- 
terest rates? Was capital equally available for other 
enterprises? 

Summarizing, Professor Belli has given us a useful 
paper. He has excited our curiosity as evidenced by the 
above questions. His introduction of learning theory 
into the analysis is a thoughtful step away from usual 
static models. 

I for one, however, am willing to put to rest the issue 
of price and mcome responsiveness of farmers. There are 
` more important development problems begging the at- 
tention of competent researchers. Take the Nicaraguan 
cotton case as an example. A reported 250 mechanical 
cotton pickers were imported in the thrust for ac- 
celerated production. Given the harvesting losses and 
the relative prices of capital and labor, producers are 
said to be reverting to hand harvesting. One wonders 
whether at some stage the cost of capital (as repre- 
sented by the mechanical pickers) was priced at un- 
realistically low levels relative to the price of labor. 
Differential exchange rates may have been used. Fol- 
lowing such signals, the farmer maximized the returns 
to his firm by specializing and mechanizing. But this 
same decision-making process may have materially 
lowered the social return on the sizable investments 
involved. 

Given the pressure for employment generation which 
characterizes developing economies, one wonders 
whether sufficient attention is given to labor versus 
capital-intensive technology and policies? This, of 
course, is but part of the needed larger analysis of the 
whole labor market. 

To what extent is uncertainty rather than absolute 
cost-price relationship a dominant factor inhibiting 
productivity advances? More usefully, what feasible 
technological and policy changes can man devise to 
cope with uncertainty issues? 

Finally, is there a chance that developed and devel- 
oping nations can, in this decade of nationalism, re- 
examine trade and marketing policies and practices? 


Again in the Nicaraguan case we speculate that the 
marketing tie to Japan had much to do with what has 
transpired. If elbow room exists for more research on 
agricultural products which enter international trade, 
where do we start? Are we boxed in by the self-interests 
of dominant nations, or is there a development pay-off 
in shorter-run trade concessions? If significant policy 
changes are to be made, the developed nations will have 
to take the lead. A necessary prerequisite is empirical 
analysis of the probable consequences. 

RONALD W. JONES: Professor Myers’ paper provides 
a neat and compact model of a two-country trading 
world with international capital mobility. One of the 
simplifying featurea of the model is the complete sep- 
aration of productive activity between the two coun- 
tries: Agraria (country 1) is the sole producer of the 
world’s supply of consumer goods while Mancunia 
{country 2) is specialized as the only producer of in- 
finitely long-lived capital. No question of the com- 
parability of technologies need arise since no goods are 
produced in common. “Capital movements” ensure 
that rates of return to capital are equalized between 
countries, and the mathematical properties of the model 
(greatly simplified by the assumption of Cobb-Douglas 
technology) are exploited by Myers to develop two 
differential equations for the time derivatives of the 
world capital stock and the “debt” position. The use of 
phase diagrams allows Myers to explore the conver- 
gence to balanced growth properties of the model. 

In commenting upon this paper I do not intend to 
challenge the results Myers obtains. According to my 
calculations he has correctly dealt with the model. 
Instead, I wish to remark, first, on the nature of the 
capital movements involved and, second, highlight one 
of the crucial comparisons between countries that in- 
volves savings ratios and capital coefficients. 

The only way that Mancunia can obtain consump- 
tion goods is by exporting capital goods. In this sense 
the existence of trade in this model is synonymous with 
a type of capital movement. Nonetheless, it could be 
required that these current account flows balance, and 
later I shall briefly explore the model at that stage. 
However, Myers allows, in addition, for a debt position 
to be built up. One could imagine one of the countries 
anxious to “live beyond its means” and allowed to do 
so by a willingness on the part of the other country to 
refrain from currently consuming and investing an 
amount equal to its national income. The extent of in- 
ternational borrowing and lending would then be con- 
ditioned by behavior on the demand side, which might 
be sensitive to prevailing rates of interest. The point 
I want to make about Myers’ model is that this is not 
the type of capital movement he is allowing. Rather, 
the capital flow is a response to differentials in rates of 
return to capital in the two countries and is of the type 
familiar to the literature on foreign investment. The 
receipts from Agraria’s current exports of consumer 
goods are used by Agraria’s residents to purchase capital 
goods from Mancunia. An additional capital flow would 
take place if, say, the return to capital in Agraria is 
higher than in Mancunia. But this would not represent 
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sales of capital to Agraria. It would be reflected in the 
shipment of capital goods to Agraria by residents of 
Mancunia, who repatriate the income earned by that 
capital, part of which is consumed (1—s,) and part in- 
vested. 

The other point I wish to make is related to this. A 
crucial term in Myers’ differential equation (14) for the 
time change of the “debt” position is his constant Ca, 
the sign of which depends upon a comparison of s/a 
with s:/b, where a and b are the capital shares in 1 
(Agraria) and 2 (Mancunia), respectively. By consider- 
ing Myers’ model in the absence of any foreign invest- 
ment it is possible to relate the comparison of s:/a 
with s2/b to the pre-foreign investment spread in rates 
of return to capital. If no foreign investment is allowed, 
the value of Agraria’s exports, sıP X (the nonconsumed 
part of its output), would equal the value of its imports, 
(1—sa)Z (that part of Mancunia’s capital production 
not used for local investment). That is, 


(1 ~ s) Z 
$1 Pd 
Let rı and rs denote each country’s rate of return on 


capital (the rental deflated by the price of the capital 
good). Then 
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And Agraria’s rate of return to capital would be higher 
than Mancunia’s if and only if 
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or: 


Adding s,/a to both sides and ae 
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where K is the world fail stock, Ki+Ky. But if no 
foreign investment is allowed, in a steady state the 
ratio K;/K must reflect Mancunia’s savings ratio, Ss 
since K represents past accumulated outputs of Man- 
cunia (which only produces capital), Therefore in the 
pre-foreign investment stage, 


if and anly if 
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Thus the direction of foreign inveatment, once it is al- 
lowed, is towards Agraria if and only if the savings co- 
efficient, deflated by the capital coefficient, is larger in 
Mancunia. Incidentally, this argument does not de- 
pend upon a and 6 being the capital exponents in Cobb- 
Douglas functions—they need only be capital shares. 
Finally, note that in Figure 2 in Myers’ paper this sug- 
gests that if s,/a<5./5, as he there assumes, a long-run 
equilibrium solution with foreign investment must in- 
volve D>O (i.e., Mancunians investing in Agraria); 
that is, this supports the stable equilibrium E, and 
rules out the saddle-point possibility, Er. 


rors 


INCREASING THE SUPPLY OF BLACK ECONOMISTS 
IS ECONOMICS CULTURE-BOUND? 


By KENNETH E. BOULDING 
University of Colorado 


In one sense, economics, like any discipline, is 
culture-bound almost by definition, because it is 
the product of the subculture of economists—a 
subculture which is differentiated from other sub- 
cultures and from which economists could not es- 
cape without ceasing to produce economics. If the 
question, “Is economics culture-bound?” is to 
have any Meaning, it must be interpreted to sig- 
nify, “Does the character of economists and the 
nature of their subculture affect the scope, the 
relevance, or the truth of the product in the shape 
of economics which they produce?” Stated in this 
way, the question is clearly important, and if an- 
swering it leads to increased self-consciousness 
among economists about the nature of their own 
subculture and their own product, this may 
change the direction and the content of economics 
itself. 

The subculture of economists, as it has existed 
now for nearly two hundred years, is very far 
from being a random sample of human popula- 
tions or human cultures. It bears the genetic stamp 
of its British origin, of its eighteenth-century 
birth date, of its connection with the larger scien- 
tific subculture, and of its origins in what might 
be called the intellectual middle class. The impor- 
tant question is would economics have been any 
different if it had originated, let us say, in China 
or in India, or if its practitioners were less middle 
class, or if the economic structure of the profes- 
sion, divided as it is between education, business, 
and government institutions, have been different? 
These are questions perhaps to which only specu- 
lative answers can be given. Nevertheless, the 
questions themselves are worth raising, if only be- 
cause they may point to areas where there may 
have been a misallocation of intellectual resources 
in economics, or where economists have taken 
things for granted that they should not have 
taken for granted, or have limited their scope and 
interests because of the scope and interests of 
their own subculture. The application which is of 
particular interest to this symposium is, of course, 
whether the class, race, or national affiliation of 
economists has led to a neglect or distortion of 
the subject matter and to the neglect of problems 
which are of particular interest to disadvantaged 
groups, defined by skin color or by cultural, lin- 
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guistic, religious, or other factors. On the other 
side, does economics tend to become an apologia 
for a status quo which perpetuates poverty, dis- 
crimination, and the class structure of society? 
The answer to these questions may well lie in an 
examination of the impact of economics on eco- 
nomics and social policy. What, for instance, have 
been the results for society, and especially for the 
poor and disadvantaged, of those social changes 
which can be attributed to economics? It is by 
our successes that we may have to be judged! 

Any answers which are suggested in this paper 
must be regarded as highly tentative, for the major 
function of the paper is to raise questions rather 
than to give answers. What follows expresses a 
tentative point of view consisting more of hypoth- 
eses than of well-established propositions. 

The first proposition is that economics is per- 
ceived to be defective if it is in fact culture- 
bound in the way outlined above. Economics is a 
subset of human knowledge about the socio- 
sphere; that is, about the total social system of 
the world. It deals particularly with those aspects 
of the sociosphere and human relationships and 
organizations which are organized through ex- 
change and through the transfer of exchangeables. 
I prefer this definition, incidentally, to a common 
definition that economics is the study of the allo- 
cation of scarce resources, simply because there 
are other methods of allocation of scarce re- 
sources which do not involve exchange or ex- 
changeables, and which are more in the province 
of political science or sociology. Wherever there 
is exhange, therefore, there is something to know 
about it, and what there is to know about it is 
economics. The concept of the exchangeable is 
perhaps even more fundamental here than that of 
exchange, for economics deals with the production 
and the consumption of exchangeables, as well as 
with exchange, and it also deals with the one-way 
transfer of exchangeables in the grants economy. 
Exchange is found very early in the development 
of human society. There may indeed be some ex- 
tremely primitive societies in which it barely ex- 
ists and in which all allocations are made by 
threat or by traditional authority. The history of 
“silent trade” at least suggests that exchange is 
not always easy to legitimate. Exchange seems to 
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take an increasingly important role as society de- 
velops, though we do find periodic revolts against 
it and attempts to create societies which are 
based more on acceptance of status, persuasion, 
integrative relationships, or on threat rather than 
on exchange. 

Poverty is a matter of provisions rather than 
of exhangeables, as such; that is, it is a matter of 
the “necessities, conveniences, and luxuries of 
life,” which a person or a family can command 
and enjoy, as Adam Smith taught so clearly. It 
could be argued indeed that economics began be- 
cause of an interest in poverty and wealth, that 
is, in provisions, and that it was only when it be- 
came clear that most provisions (goodies) were, 
in fact, exchangeables (goods) and were provided 
through exchange that economists got interested 
in exchange itself. It could be argued indeed that 
this interest in exchange eventually overweighed 
the interest in poverty and wealth, and that econ- 
omists lost interest in poverty as they gained in- 
terest in exchange. One sees this even in Ricardo, 
who is fascinated by the problem of the relative 
price structure, which is, of course, a problem of 
exchange, and which is what he means by the 
problem of “value.” He only incidentally notices 
that value and riches are not the same thing at 
all. He is certainly less clear than Adam Smith on 
how the exchange system, in fact, produces riches. 
In the neoclassical economics of Marshall, also, 
and indeed in virtually all his contemporaries, 
even the mathematical economists, the primary 
focus of interest is the exchange system or the 
price system which so largely governs it, and not 
on development, which is the movement from 
poverty into riches. It is only in the last genera- 
tion that economists have returned to the prob- 
lem of poverty and riches and regained even the 
interest in this subject which Adam Smith had. It 
could be argued, therefore, that it was not so 
much the class, nationality, or race of econo- 
mists that produced this effect, but the sheer prac- 
tice of economics itself. The questions which are 
interesting to scientists are not always those 
which are most relevant to society and economics 
perhaps fell into the intellectual trap of being fas- 
cinated with the intellectually fascinating, per- 
haps at the cost of losing interest in things which 
were more important. 

It bas been argued, also, with some cogency 
that the time, place, and class of the economists 
did affect their concepts and their interests and 
the kind of models of society which they con- 
structed. It has frequently been argued, for in- 
stance, that the classical division of factors of 
production into land, capital, and labor reflected 


the peculiar social circumstances of eighteenth- or 
nineteenth-century Britain with its land-holding 
aristocracy, its rising merchant-capitalist middle 
class and its rather clearly defined Jower class of 
workers. These three classes were separated quite 
sharply from each other by forms of speech, man- 
ners, religion, and other cultural characteristics, 
and hence it is not surprising that the classical 
economists perceived them as associated with 
three different and independent factors of produc- 
tion. If economics had grown up in India, there 
might have been a factor of production for each 
caste. On the other hand, I think one can defend 
even the classical economics against the charge of 
being merely culture-bound. It could be argued 
indeed that the culture-boundness in this case was 
a positive advantage in that it enabled the British 
economists to perceive crude but fundamental di- 
visions in society which were somewhat masked in 
other societies. In a similar way it might be ar- 
gued that a society whose experience with falling 
bodies was confined to leaves, feathers, and 
snowflakes would never have discovered the law 
of gravity, and that it took a society where one 
could drop cannon balls from high towers, even 
shall we say from leaning towers, in order to sep- 
arate the brute facts of gravitation from the deli- 
cate and intricate impact of air resistance. I am 
not certain indeed that the law of economic rent 
is as secure, aS universal, or as significant as the 
law of gravity, but it does have somewhat the 
same characteristics, in that it is a crude struc- 
tural phenomenon which underlies an enormous 
variety of cultural and economic forms. 

Another possible test of culture-boundness of 
economics is to look at the impact which it has 
had on human behavior and especially on political 
policy. Until perhaps very recently economics has 
not had much effect on human behavior in gen- 
eral. It has only been with the development of 
linear programming and operations research that 
ideas which have come essentially out of econom- 
ics have had very much effect on the behavior of 
businesses. Economics has had an effect, however, 
almost since the eighteenth century on govern- 
ment policy and especially on what was regarded 
as the ideals of government policy. Thus, the hes- 
itant movement toward free trade since the eigh- 
teenth century, such as the abolition of the Corn 
Laws in England, and even a good part of the 
commercial policies of the United States today 
owe a good deal to the analyses of economists as 
far back as Adam Smith’s great polemic against 
mercantilism. The case for free trade rests more 
on static analysis than it does on dynamic and it 
has been argued that whereas in the case of the 
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rich countries, from which the economists mostly 
came, free trade would have a continued favor- 
able dynamic effect, in the case of the poor coun- 
tries, which were ambitious for development, free 
trade may easily produce too’ much specialization 
which might pay off in the short run but would be 
a long-run impediment to the overall growth of 
the economy, The development of plantation-type 
economies in the tropics is a good case in point. 
In this case, therefore, it could well be that the 
fact that economists on the whole have come 
from rich and dominant countries may have di- 
verted their attention from the problems of the 
development of poor countries and, hence, may 
have induced them to give advice which may have 
been better for the rich than for the poor. 

Another achievement of the economists was the 
English Poor Law of 1834, inspired largely by 
Malthusian principles, whereby the poor were seg- 
regated into work houses and life was made 
pretty uncomfortable for them. This may well 
have been an example of failure of empathy on 
the part of economists. Classical economists, 
especially, were well meaning and rather gentle 
people who, unlike the mercantilists, certainly had 
the interests of the poor at heart. They had in- 
deed a terrifying vision of the impossibility of 
getting rid of poverty in the absence of extrava- 
gant tastes and family limitation on the part of 
the poor, but their message was that, if anything, 
“if you want to get rid of poverty this is the only 
way to do it.” It could well be that if the econo- 
mists had had a little more personal experience in 
the culture of poverty that they would have real- 
ized that making paupers miserable was a very 
poor way of controlling the population, and it is 
highly probable that if the Poor Law had been less 
rigorous in England, the poor would have been a 
little happier, and nobody else would have been 
much the worse. 

We can perhaps detect a class bias here. Adam 
Smith, for instance, speaks in one sentence of 
“the laboring poor and the laboring cattle,” and 
educated people, well into the nineteenth century, 
did believe that the working class was almost 
another species who could stand misery much bet- 
ter than the refined classes. This attitude indeed 
persisted in Europe right into the first World War 
in the difference in attitude towards the enlisted 
men, whose sufferings far exceeded those imposed 
by the Poor Law, and the officers for whom life 
was frequently modestly comfortable. The idea 
that working people are people is a relatively 
modern one, and while it is hard to assess the con- 
tribution of economists to the spread of this idea, 
this contribution is by no means negligible, Cer- 


tainly Adam Smith’s emphasis on per capita real 
income as the major measure of national wealth 
leads directly to the notion that all “capitas” have 
some right to income and that the working class 
is not to be used simply as a means for producing 
national power or economic surplus, Still it was 
the Christians and not the economists who passed 
the Factory Acts and evangelical warmth proba- 
bly had more to do with the development of a 
more integrative society than the chill and rather 
dismal models of the economists. 

Another political device for which economists 
have a good deal of responsibility is the antitrust 
laws of the United States, These arise out of a 
rather abstract vision of an ideal system of per- 
fect competition which the laws themselves quite 
fail to realize. Nevertheless, I am inclined to give 
them a credit balance. Whether they really di- 
rectly help the poor very much may be doubted, 
but it is quite possible that the fear of the anti- 
trust acts, and also such corresponding things as 
public utility regulation, induced in American 
business a willingness, which their European 
counterparts did not quite have, to invest and in- 
novate rather than exploit market power. If, then, 
the antitrust laws contributed to development, we 
must certainly put them on the positive side, for 
development is by far and away the most efficient 
method for getting rid of poverty, although not 
necessarily for solving the problem of discrimina- 
tion. 

In the twentieth century the main impact of 
economics on economic policy has been: the 
Keynesian Revolution and the development of 
full employment policies. The recognition that 
deflation is much worse than inflation and should 
be avoided at almost any cost came rather late, 
but it made a very important contribution to hu- 
man welfare. Unemployment is such a major 
cause of poverty that the economists’ contrib- 
ution towards solving the unemployment problem 
is a large one that will pile up a large credit ba- 
lance in any final judgment. 

Economists also can take a good deal of credit 
for the movement towards more equal distrib- 
ution of income and especially for the movement 
for doing this through direct payments, such as 
the negative income tax. Even though these 
movements have not produced very much in the 
way of legislation yet, there is a good chance they 
may do so in the future. The economists’ percep- 
tion that attempts at redistribution of income 
through manipulation of the price system are gen- 
erally more likely to redistribute income to the 
rich than to the poor, as in the case, for instance, 
of our agricultural policy, is an important step in 
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undermining the more fraudulent aspects of social 
democratic legislation and in pointing out that the 
cheapest and most effective method of helping 
the poor is by direct payments. 

In the last few years economists have shown a 
great deal of interest in the theory of discrimina- 
tion, especially racial discrimination. Two princi- 
pal figures in this field are Gary S. Becker, whose 
book, The Economics of Discrimination (Univer- 
sity of Chicago Press, 1957), was perhaps the 
first major treatment of this problem from a 
theoretical point of view, and Lester C. Thurow, 
whose excellent study, Poverty and Dtscrimina- 
tion (Brookings Institution), challenged Becker’s 
models quite sharply. There is considerable diver- 
gence between these two authors, Becker regard- 
ing discrimination as a “taste” which has unfavor- 
able consequences for both whites and blacks, 
whereas Thurow lays more stress on the monop- 
oly power aspect of discrimination by which 
whites are able to have larger incomes than they 
otherwise would have. This is a problem of enor- 
mous complexity and it cannot be solved, of 
course, within the confines of economics, as it in- 
volves a very complex process of human learning 
and relationships. Economics, however, has some- 
thing to contribute and has been particularly 
valuable perhaps in pointing up the real dimen- 
. sions of the problem. 

The principal failure of economics, certainly in 
the last generation, has been in the field of eco- 
nomic development, in spite of a great deal of at- 
tention which has been given to it. The 
refinements in development theory which have 
developed in the last generation do not seem to 
have carried us very far towards a real under- 
standing of the process as a total social process, 
and we do not really understand what it is that 
makes the difference between a developing society 
and a nondeveloping society. Even within a de- 
veloping society, like the United States, we do not 
really understand why some relatively poor seg- 
ments of it, such as the blacks, on the whole are 
participating in the developmental process, 
though with about a thirty-year lag, while others, 
such as the Spanish-speaking Americans and Indi- 
ans, hardly seem to be participating in the devel- 
opmental process at all. The problems here seem 
to be beyond the power of economic models to 
reach and the most significant contributions come 
from social psychologists, such as McClelland, or 
psychological economists, such as Everett Hagen. 

One wonders whether culture-boundness may 
not have something to do with this relative fail- 
ure. Development, like economics, has been very 
largely a Temperate Zone product. The complexi- 


ties both of tropical ecology and of tropical soci- 
eties are beyond easy access for those raised in 
essentially Temperate Zone culture. This is not to 
Suggest a naive climatalogical determinism, but 
just as tropical biological ecosystems differ very 
markedly from those in the Temperate Zone it 
would not be unreasonable to suppose that the 
processes of social evolution would likewise pro- 
duce marked adaptations to the peculiar rigors 
and delights of tropical climate and life style. 
Culture-boundness is manifested primarily in the 
things that we take for granted. Thus, in the 
Temperate Zone we take for granted the rhythm 
of the seasons, with the constant looking forward 
into the future which this produces—‘If winter 
comes, can spring be far behind?” The more dis- 
agreeable temperate climates produce demands 
for activity almost for its own sake. What else is 
there to do in the middle of the Chicago winter 
except work? The subtler rhythms and the more 
genial environment of the tropics may lead to a 
life style and a type of provisioning which is very 
different from that of the Temperate Zone. 

The situation is complicated, of course, by the 
fact that, in the past at least, disease has been a 
major obstacle to development in the tropics, 
especially debilitating disease, for the environ- 
ment which is agreeable to man is also, unfortu- 
nately, agreeable to his diseases. This source of 
differentiation has been diminishing with great ra- 
pidity with the conquest of tropical diseases and 
great irreversible changes may easily follow. Nev- 
ertheless, the economics of traditional tropical 
societies is still very different from societies of 
the Temperate Zone, whether socialist or capital- 
ist, and it may well be that we need schools of 
tropical economics, just as we need tropical medi- 
cine, tropical ecology, and tropical agriculture. 
The result of imposing Temperate Zone tech- 
niques on the tropics, whether in engineering, agri- 
culture, or in economics, may easily be disastrous. 
This perhaps is the point at which the culture- 
boundness of economics may be most significant. 

We cannot leave this subject without recogniz- 
ing that economics has two cultures at least, al- 
though which is the most culture-bound is hard to 
say. Marxian economics and radical economics 
generally form a separate stream which has com- 
mon origins with capitalist economics in the clas- 
sical economists, but which has diverged very 
strikingly both from its source and from its 
“bourgeois” relation. Karl Marx, of course, came 
out of much the same social class and background 
as the classical economists, Like Ricardo, his fa- 
ther was a Christianized Jew and the Judeo-Chris- 
tian influence is very striking in the whole Marx- 
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ist system of thought. We can argue indeed that 
Marxist economics is even more culture-bound 
‘ than capitalist economics, in that it carries with it 
the values and the culture of the European middle 
class. Indeed, the great split in the Communist 
camp between the Russians and the Chinese may 
reflect precisely this culture-boundness of Marxist 
economics. 

The very existence of the Marxist split in eco- 
nomics, however, points up a still unresolved 
problem within the general body of the science, 
which arises perhaps because of the bias of classi- 
cal and bourgeois economics towards individual- 
ism and towards the neglect of the economics of 
the group. We see this most clearly in things like 
utility theory and demand theory, in which a lim- 
ited concession may be made to the family as a 
spending unit, but which basically regards the in- 
difference curve, for instance, as a mental property 
of some individual. The factors of production, 
likewise, are individuals, not groups. The individ- 
ual laborer decides how much labor to offer. The 
individual capitalist makes his individual deci- 
sions about how to invest his capital. The individ- 
ual landowner decides what to do with his land. 
Group decisions and community demands and 
supplies are somewhat alien to the traditional 
framework of economics. Hence, the problems 
‘which revolve around group life, community, 
group identity, public goods, the grants economy, 
identity and identification, benevolence, malevo- 
lence, and so on have been neglected. 

Part of the Marxist revolt indeed is a revolt 
against this individualistic bias. The Marxist solu- 
tion, however, is quite inadequate. Class is a com- 
pletely inadequate concept to bear the weight of 
the enormous complexity of group and integrative 
relationships. The closest thing to group econom- 
ics comes in the theory of international trade, but 
even here economists have been a little uncom- 
fortable with the national group as such, even 
though the nation has, in fact, turned out to be a 
much stronger integrative category than class. 

When we look at the economics of race, the in- 
dividualistic bias of economic theory leads to an 
insensitivity to the problems of identity, espe- 
clally group identity, which are so prominent now. 
We are going through an agonizing struggle to 
find the proper place of racial groups within the 
integrative structure. The liberal philosophy of 
integration owes a great deal to economics and 
the implicit assumption of economics that the in- 
dividual is an individual no matter what his color, 
creed, or national origin. This philosophy is now 
running into severe criticism because of its appar- 
ent denial of the reality of groups. We face a par- 


adox here that, whereas the individual person is 
the only ultimate social reality, it is a reality 
which is sharply conditioned by the groups within 
which the person has grown up. The individual, 
furthermore, cannot even be an individual unless 
he has some sort of group identity. Just which 
group identities are the most fruitful, however, 
must remain an open question and we certainly 
cannot assume that a common skin color or a 
common anything automatically creates commu- 
nity and group identity. 

Oddly enough, our statistical information sys- 
tem has a much stronger “racial” structure than 
does economic theory. In economic theory there 
is practically no recognition that race exists at all 
as social phenomenon. In our statistics, however, 
especially in the census, we categorize people by 
race quite without regard as to whether this is, in 
fact, the most significant and useful category. We 
have a Jot of information about the subset of 
black people, but we have virtually no informa- 
tion about the subset of red-headed people or left- 
handed people, or diabetic people, or such other 
group that might have some significance in so- 
ciety. In some ways this has given the racial groups 
an artificial status in the statistical information 
set which could easily lead to a failure to obtain 
information about other significant groups. In dif- 
ferent ways, neither economics nor statistics has 
recognized adequately that the problem of what 
groups are significant in society is both very im- 
portant and not to be taken for granted and re- 
quires a great deal of research, most of which we 
have not done. 

Whatever groups we decide are significant in 
society, it is clear that economists constitute one 
of them. There seems to be an inescapable di- 
lemma here that intellectual products like eco- 
nomics are produced by intellectuals and intellec- 
tuals tend either to be middle class or to become 
so. The only remedy for the kind of culture- 
boundness which this produces is awareness. Cul- 
ture-boundness is most dangerous when it is un- 
conscious, as it frequently is, and when it consists 
of taking things for granted simply because one 
has grown up with them and has never questioned 
them. The very fact that the sciences are ques- 
tioning subcultures tends to release them in some 
degree from the culture-boundness of traditional 
cultures in which no questions may be asked. Sci- 
ence, however, is not a complete culture. A scien- 
tist, once he emerges from his laboratory, his 
classroom, or his library, becomes an American or 
a Russian, an Adventist or a Communist, and he 
is highly likely to be middle class and to participate 
in his private life in middle-class habits and ways 
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of life. The Temperate Zone bias of science we 
have already noticed. Its class bias is perhaps less 
noticeable, but under some circumstances it may 
not be negligible. Social sciences, of course, have 
to be particularly aware of this insofar as they 
are dealing as scientists with the very things that 
they tend to take for granted as human beings 
and citizens. 

In a complex society, everyone has to relate to 
more than one culture and the economist is no 
exception. Up to a point, economics is a remark- 
ably homogeneous subculture. Even socialist and 
captalist economists share an enormous amount 
of common ground, in spite of the different ideol- 
ogies and values. Similarly, Catholic economics is 
not very different from secular economics, or 
black economics from white economics. Neverthe- 
less, the larger culture within which the economist 


finds himself inevitably has some influence on his 
attitudes and his priorities within his own profes- 
sion. The economist who is teaching economics, 
say, to trade unionists or to Catholics or to so- 
cialists or to black people or to Indians would 
have to be unusually insensitive not to be aware 
of the culture with which he is intersecting. Oddly 
enough, the one cultural minority to which, as 
teachers, we make the fewest concessions is the 
great cultural minority of youth, which increas- 
ingly is developing a subculture and a language, a 
set of values and interests of its own, different in 
many respects from the rest of society. Perhaps 
then the greatest source of culture-boundness 
among economists is being over thirty, a condi- 
tion for which there seems to be no cure, but in 
which, like all others, self-awareness may help. 


RECOMMENDATIONS FROM NASHVILLE CONFERENCE ON 
ECONOMIC CURRICULUM IN BLACK COLLEGES* 


By FLOURNOY COLES 
Fisk University 


Purpose and Objectives 


The Conference was designed to ascertain the 
extent and quality of the teaching of economics in 
the predominantly black colleges and universities 
in the United States. Toward this end, the Con- 
ference addressed itself to the four major areas— 
ie., curricula, teaching methodologies and tech- 
niques, textbooks and library availabilities, and re- 
search—involved in the effective teaching of eco- 
nomics. Built into the Conference structure was a 


. mechanism for the making of recommendations 


for improvement in each of these four essential 
areas, 


Participants 


Representatives from thirty-four predomi- 
nantly black colleges and universities attended the 
Conference. All representatives were engaged in 
the teaching of economics courses at their re- 
spective institutions at the time the Conference 
was held, and approximately 50 percent of them 
were or are now heads of the departments in 
which economics courses are taught in these insti- 
tutions. In addition, five consultants were in at- 
tendance. These were Professors G. L. Bach 
(Stanford University), K. E. Boulding (Univer- 
sity of Colorado), Rendigs Fels (Vanderbilt Uni- 
versity), Phillip Saunders (Carnegie-Mellon Uni- 
versity), and Harold Williamson (Northwestern 
University). Four other economists participated 
as observers and discussants: Professors Herman 
Freudenberger (Tulane University), Donald Harris 
(University of Wisconsin), Thomas Palm (Port- 
land State College), and Harold Vatter (Portland 
State College). 


Problems 


At the very beginning of the Conference—at 
the keynote banquet speech given by Dr. Phyllis 
Wallace, Director of Research, Metropolitan Ap- 
plied Research Center, Inc., New York—major 
problems began to emerge. Focusing on the need 
to increase the supply of black economists and on 
the economic consequences of racial discrimina- 
tion, Dr. Wallace: (1) stressed the need to pro- 

*Conference on Economic Curricula in Black 


Colleges, Fisk University, under Ford Foundation 
Sponsorship, April 17—20, 1969. 
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duce technically competent and intellectually ver- 
satile blacks who may not share the dominant val- 
ues of the white upper-middle class and who are 
willing to work for change from within the sys- 
tem; (2) noted that the social science commu- 
nity, and especially economists, have become 
highly specialized, introverted, and lacking in feel- 
ing and vision; (3) observed that black students 
in black and white colleges and universities have 
forced a reappraisal of the “rules of the game” by 
administrators and faculty; (4) detailed the 
difficulties in teaching economics at predomi- 
nantly black schools (e.g., isolation from the real 
world of economics, abandonment by the profes- 
sion, heavy teaching loads, limited funds for 
books and teaching aids, etc.); (5) deplored the 
apparent lack of interest on the part of the pro- 
fession as a whole in economic problems of direct 
concern to the black community; and (6) ana- 
lyzed at considerable length the socioeconomic 
impact of racial discrimination within the profes- 
sion. 

1. Curricula, The major problems in this area 
were outlined in a paper presented by Dr. R. 
Grann Lloyd, Chairman of the Department of 
Economics and Business at the Tennessee A. and I. 
State University. These were: (1) 44.9 percent of 
the predominantly black colleges and universities 
offer less than ten courses in economics, 36.7 per- 
cent offer ten to fifteen courses, 12.2 percent 
offer sixteen to twenty courses, and 4.1 percent 
offer twenty-one to twenty-five courses; (2) there 
are major weaknesses in the course offerings, pro- 
grams, and organization in economics in the pre- 
dominantly black schools; (3) historic limitations 
on practical occupational choice and employment 
opportunities for blacks are directly related to 
economics curricula inadequacies and misdirec- 
tions in the black colleges and universities; and 
(4) black economics courses and/or programs 
versus the application of economic analysis and 
statistical techniques to the understanding of the 
problems of the black community. 

2. Teaching Methodologies and Techniques. 
The Conference attempted to develop answers to 
four major questions in this area. These were: 
Are traditional teaching methodologies and tech- 
niques applicable without modification to black 
colleges and universities? If not, what modif- 


INCREASING THE SUPPLY OF BLACK ECONOMISTS 413 


cations are needed? Are there opportunities for 
or benefits to be derived from programmed in- 
struction in economics in black schools? Of what 
benefit would cooperative education or work- 
study programs between employees and black col- 
leges be? To what extent should black communi- 
ties be used as laboratories in the teaching of 
economics in black schools? 

The attempts to find answers to these questions 
surfaced several problems with which the black 
schools are confronted. Chief among these were: 
(1) impediments to more effective teaching of 
economics represented by administrative obsta- 
cles, inadequate salaries, insufficient budgets, the 
lack of sabbatical leaves, excessive teaching loads, 
and heavy committee responsibilities; (2) the 
lack of experience of current faculties in pro- 
grammed instruction; (3) difficulties in determin- 
ing the usefulness in predominantly black schools 
of programmed instruction in economics; (4) the 
need to assure the acquisition of credit for enroll- 
ment by students in cooperative education pro- 
grams); (5) the development of cooperative edu- 
cation programs which will not extend the length 
of time a student would have to remain in school; 
and (6) the necessity of developing and imple- 
menting programs in black communities which are 
not either demeaning to the communities or per- 
ceived by the residents as such. 

3. Textbooks and Library Avatabilittes. Dr. 
Jesse Gloster, Chairman of the Department of 
Economics at Texas Southern University, pre- 
sented a paper which detailed the major problems 
in this area. These included (1) insufficiencies of 
and inadequacies in library holdings, (2) the 
choice of textbooks without regard to their rele- 
vance to particular situations, and (3) although 
standard and thorough textbooks are being used, 
in many instances these are not being supple- 
mented with more relevant materials when the 
opportunity to do so arises. 

4. Research in Predominantly Black Schools. 
By and large, there is a paucity of economics re- 
search being conducted in the predominantly 
black colleges and universities, which suggests to 
outsiders stunted intellectual growth and develop- 
ment on the part of current faculty and makes 
more difficult the recruitment of young black eco- 
nomics Ph.D.’s, The reasons cited for the paucity 
of research were (1) poor research facilities, (2) 
excessive teaching loads and committee responsi- 
bilities, (3) negative attitudes towards research 
on the part of school administrators, (4) lack of 
funds, (5) the absence of a community of schol- 
ars, (6) the absence of graduate programs, and 
(7) the isolation of teachers in most predomi- 


nantly black schools from what is going on in ma- 
jor research centers. 


Recommendations 
1. Dr. Phyllis Wallace. 


a) Identify the numerous opportunities for un- 
dergraduate students to secure summer or interim 
employment, in which they have opportunities to 
utilize their training in economics. 

b) The transportation of economics majors to 
Washington, D.C., for a series of lectures and 
briefings by black economists who have attained 
high positions in the federal government. 

c) An evaluation of the various summer insti- 
tutes for black economics majors, and a combin- 
ing of the most successful elements of each into a 
single program for future institutes. 

d) The establishment of several centers, within 
the black college complex, with each center spe- 
cializing in courses or areas (e.g., manpower de- 
velopment and utilization, urban renewal, regional 
planning, etc.) and students sent there for one 
term. 

e) Faculty enrichment programs. 

f) A clearinghouse for data on numerous social 
welfare programs, to be established at one black 
college or university with data available to all 
participating members. 

g) Assistance to the teachers of economics in 
predominantly black colleges and universities by 
professional societies. 

h) The establishment of a first-rate economics 
department at one predominantly black school, to 
be financed and assisted by foundations, govern- 
ment, and the profession. 

i) The employment of a full-time person to 
coordinate the programs designed to increase the 
supply of black economists. 


2. Curricula. 


a) The establishment of a minimum core cur- 
riculum at each of the predominantly black insti- 
tutions, in the interest of best meeting the needs 
of black students, which would include six semes- 
ter hours of principles, and three semester hours 
each of macroeconomics, microeconomics, and 
statistics. 

5) Supplementing the core requirement of 
fifteen semester hours with money and banking, 
economic thought, labor economics, international 
trade, economic development, public finance, ur- 
ban economics, consumer economics, labor rela- 
tions, and/or courses concerned with the eco- 
nomic problems of the black community. 

c) Institute curricula changes based on both 
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the preparation of students for graduate study in 
the field and the preparation for useful work in 
the black community. 

d) Maintaining an appropriate balance between 
student preferences and professional consider- 
ations. 

e) In the area of economic development, sub- 
ject to further investigation that which is treated 
as parameters in conventional economic theory. 

f) The “housing” of economics in a separate 
department, if possible, as opposed to combining 
it with business administration or other social sci- 
ences. 

g) The requirement of some mathematics for 
all students majoring in economics, with the mini- 
mum requirement to include calculus. 

k) The requirement for economics majors of 
courses in American history, American govern- 
ment, logic, sociology, English, and the life sci- 
ences. 

i) The integration of materials which would go 
into the making of a black studies program into 
existing courses, wherever possible, as opposed to 
the creation of a separate black studies program. 

j) The preparation of a suitable alternative to 
the principles sequence as a means of interesting 
and motivating students. 

k) Internships or other forms of cooperative 
education with business and government. 


3. Teaching Methodologies and Techniques. 


a) Resort to modifications and innovations, to 
the maximum extent feasible, in the interest of 
the best preparation of students. 

b) More independent student participation 
through individual research projects and reading 
assignments. 

c) Amore extensive use of workbooks. 

d) The use of simulated games. 

e) Pooling arrangements with other schools to 
bring in distinguished economists, and to develop 
and use such aids as films, transparencies, and tele- 
lectures. i 

f) Investigation of the Test of Economic Un- 
derstanding, the Test of Understanding College 
Economics and/or other “normalized”? tests as 
means of evaluating the effectiveness of pro- 
grammed instruction. 

g) More meaningful involvement with each 
other of black schools, black students, and black 
communities. 

k) Consider examinations more realistically as 
integral parts of the educative process, including 
the use of such examinations as the Graduate Rec- 
ord Examination as a teaching device. 


4, Textbooks and Library Availabilities. 


a) Available textbooks should be examined 
closely and choices by instructors and departmen- 
tal heads should be made with due regard to rele- 
vance to particular situations. 

b) “Usual” economics texts should not be 
stocked in libraries; thus reserving scarce funds 
for the acquisition of reference materials. 

c) Because of the many new textbooks which 
are coming onto the market each year, some con- 
sideration should be given to changing textbooks 
fairly frequently rather than sticking to up-dated 
versions of old textbooks. 

d) In stocking libraries, care must be exercised 
to give priority to areas which are most relevant. 

e) Cases, kits, and games should be used to 
supplement textbooks in the interest of greater 
student motivation and interest. 

f) Films, transparencies, and other visual aids 
should be stocked in libraries to a much greater 
extent, 


5. Research in Predominantly Black Schools. 


a) Eliminate or reduce the practice of giving 
all courses every year, so that black scholars will 
have more time to do research. 

b) A more intensive search for research funds 
by black schools. 

c) The inclusion of black schools in the circuit 
of mimeographed and other papers circulated by 
large research centers for comment. 

d) The development of clearinghouses within 
the black college complex for research papers, as 
suggested by Dr. Wallace. 

e) Encouragement and assistance in three ar- 
eas of research by black economics scholars—pol- 
icy-orlented research, research in the legitimate 
interest-areas of black scholars, and research in 
the interest of other scholars in black problems. 

f) Faculty-student research in community 
problems. 


6. Others. 


a) The establishment of a Permanent Advisory 
Group to assist the black colleges and universi- 
ties, The group would consist of: G. L. Bach, 
Stanford University; K. E. Boulding, University 
of Colorado; Andrew Brimmer, Federal Reserve 
Board; Rendigs Fels, Vanderbilt University; Wal- 
ter Heller, University of Minnesota; Vivian Hen- 
derson, Clark College; Sir Arthur Lewis, Prince- 
ton University; Emmett Rice, International Bank 
for Reconstruction and Development; Phillip 
Saunders, Carnegie-Mellon University; Henry 
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Villard, City University of New York; Harold 
Williamson, Northwestern University. 

b) A subsequent conference during the 1969-70 
academic year, to include a mixture of schools 
represented and schools not represented this year, 
with at least one student majoring in economics 
from each school represented in attendance. 

c) Specific provisions for a discussion of 
“Black Studies” during the subsequent confer- 
ence. 

d) The immediate development of a program 
of action in all areas of concern at the Confer- 
ence, which would involve the Permanent Advi- 
sory Group working with a subcommittee or sub- 
committees established from among those attend- 
ing the Conference. The overall mandate of this 
combined group would be to design a comprehen- 
sive plan to produce more black economists. 

e) A round table meeting to be arranged for 
the next meeting of the American Economic Asso- 
ciation, in New York in late December, 1969, for 
the purpose of bringing to the attention of A E.A. 
members the problems of economics instruction 
and research in the predominantly black schools. 
The persons suggested to make the necessary ar- 


rangements are: Dr. Phyllis Wallace (Chairman), 
President Vivian Henderson (Clark College), 
Professor Cleveland Chandler (Morgan State), 
and Professor Flournoy Coles (Fisk University). 

f) Direct assistance to the black departments 
of economics by the economics profession (e.g., 
the assignment for a year of Dr. Paul McCracken 
at Talladega College, recently). The costs of such 
assistance, most probably, could not be assumed 
by the schools needing such assistance. 

g) The establishment of a fund to be used to 
send black economics faculty members to profes- 
sional meetings. 

h) The sending of up to twenty-five carefully 
selected black students to the Economics Insti- 
tute for Foreign Students at Boulder, Colorado, 
each summer, 

i) The development of a test to replace the 
Graduate Record Examination to be used by 


~ graduate departments of economics. 


j) The development of means whereby the 
black schools can compete more effectively for 
black economists, 

k) The establishment of summer institutes for 
black students on black campuses. 


AN AFFIRMATIVE ACTION PLAN FOR THE ECONOMICS PROFESSION* 


By CLEVELAND A. CHANDLER 
Morgan State College 


L Assumption and Values 


The proposed plan is based on the following as- 
sumptions: 

1. That the relative distributions of aspirations 
and innate abilities among whites and blacks for 
pursuing the economics profession are similar if 
not identical, given comparable exposure to train- 
ing and access to employment opportunities. 

2. That the shape of the performance distribu- 
tion curve of whites and of blacks whe would 
enter the economics profession is similar or iden- 
tical, given (1). 

3. That the quality and the quantity of output 
of the economics profession would be maximized 
and optimized at comparable levels of relative 
utilization of blacks and whites in the various ar- 
eas of specialization, given (1) and (2) above. 

4. That balanced utilization of blacks and 
whites in the economics profession at optimal 
output levels is preferred to imbalanced utiliza- 
tion, misallocation of human resources, nonopti- 
mal levels of output, and maldistribution of in- 
come.* 

5. That the nature of the product to be pro- 
duced by blacks and whites in the economics pro- 
fession is essentially the same, notwithstanding 
variations in emphasis and applications stemming 
from particular needs, orientations, commitments, 
and historical experiences of blacks and whites. 


Il. Some Elements of a Model 


The first part of Figure 1 is given by nature, 
and in the absence of clear empirical evidence to 
the contrary can be questioned only on the basis 
of bigotry. The second part of Figure 1 may 
differ for whites and blacks only as a result of 
differences in training exposure and opportunity 
access in the past and in the present. If blacks are 
distributed with respect to aspirations as shown 
by the broken curve, it is the results of differ- 


*I am indebted to Vernon Dixon, of Princeton 
Univ., and colleagues at Morgan for critiques of the 
original draft of this paper that resulted in useful 
revisions, Remaining mistakes are mine. 

1In the following discussion, I do not consider 
the cost of implementing the proposed plan. I as- 
sume that the costs are not prohibitive; that a 
democratic society is committed, in fact, to full man- 
power development and utilization as well as to 
equal opportunity; and that the social benefits far 
outweigh the social costs. 
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ences in black-white training exposure and per- 
ceived opportunity access. An effective plan must 
remove the distortion from the black or the 
white aspiration distribution that is due to con- 
trived and inadvertent differences in training ex- 
posure and perceived opportunity access. The 
broken curves for blacks must be shifted to the 
right and the skewness in it must be eliminated, if 
the shape of the aggregate curve is normal under 
total equality. 

Under the conditions of equal training exposure 
and equal opportunity access, populations of 
black and white economists are distributed ac- 
cording to a single set of performances standards. 
However, actual performance standards are not 
identical for the two populations. Dominant white 
standards place high priority on research and pub- 
lication, especially in the academic branch of the 
profession. Black economists hardly participate 
in determining this set of performance standards, 
and usually must compete from positions of ad- 
verse working conditions and disadvantage. In re- 
ality, black economists perform by another set of 
standards that place a higher priority on teaching 
and the amelioration of severe practical economic 
problems in the black community. Therefore, they 
perform according to two sets of standards, which 
are not mutually exclusive, but they are distinctly 
different in some respects. In relating to double 
sets of standards, the performance of black eco- 
nomists is depressed in both lines of activity. Or, 
in relating to one set, the performance of black 
economists is distorted. And the performance of 
white economists is inflated and distorted by a 
single set of standards which does not include 
some of the criteria and priorities of a compre- 
hensive set of performance standards. An effec- 
tive plan must consolidate performance stan- 
dards for white and black economists so that the 
professional achievements of all economists are a 
true reflection of innate abilities and aspirations 
of white and black economists under equal train- 
ing exposure and opportunity access. 

If white innate economic talent per capita is 
more fully utilized than black innate economic ta- 
lent per capita, then there exists black talent yet 
undiscovered and underdeveloped. The utilization 
of this talent yields a high ratio of outstanding 
economists, which shifts the total output curve of 
the economic profession upward disproportionate- 


Mainan HON orn were 
-_ Fao Ca 





INCREASING THE SUPPLY OF BLACK ECONOMISTS 4.47 
Number Low Average High Low Average High Number 
of of 
whites whites 
or or 
blacks blacks 
relative relative 
to to 
total total 
white or white or 
black black 
popula- popula- 
tion tion 

í 0 Innate Abilities Aspirations 
FrcurRe 1 


RELATIVE DISTRIBUTION OF INNATE ABILITIES AND ASPIRATIONS IN WHITE 
AND Brack POPULATIONS 


ly. These additional economists, through increasing 
the scale of inputs, create scale economies for the 
profession. The discovery, development, and uti- 
lization of gifted black talent shift the point of op- 
timum output further upward and outward on the 
economics profession’s total product curve. Some 
improvement in the quality of professional output 
could result from cross-fertilization of racial ba- 
lance in the various fields of specialization. All 
these possible effects bring about greater profes- 


Low 


Number of 
black 
economists 





sional status and efficiency for economics as a dis- 
cipline. 

Thus, a proposed plan must reduce the pool of 
undiscovered, underdeveloped, and underutilized 
economic talent in the black population; thereby 
improving and increasing the output of the eco- 
nomics profession and enhancing its professional 
status, effectiveness, and respectability. 

We postulate one body of economic thought, 
theories, and principles whose policy implications 
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FIGURE 2 
RELATIVE DISTRIBUTION oF BLACK AND WHITE Economists 
ACCORDING TO WEITE PERFORMANCE STANDARDS 
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Figure 3. 
HYrOTHETICAL OUTPUT CURVES yor UNDERUTILIZED AND FULLY UTILIZED 
Brack TALENT IN THE Economics PROFESSION 


and applicability for practical economic problems 
refer to the total human population, the white 
component, the racially integrated component, 
and the black component. Some theories and prin- 
ciples as presently formulated may be more appli- 
cable and relevant to one segment of the total so- 
ciety than to others. Undoubtedly, opportunities 
exist for ingenuity and creativity in the modifica- 
tion of particular economic principles, theories, and 
models to increase their relevance and applica- 
bility. New economic concepts, theories, and 
principles may emerge from the study of eco- 
nomic conditions in the black community. Some, 
if not all, of the newly discovered theories and 
modifed economic relations may be generalized 
to other components of the total human popula- 
tion and the entire society. Since one global body 
of economic thought is the frame of reference for 
the professional economist, this is the body of 
knowledge to which I refer in setting forth my 
proposals to increase the supply of black econo- 
mists. 

An effective plan must improve the relevance 
and the applicability of the science of economics 
to economic phenomena in diverse human popula- 
tions, In testing the relevance and applicability of 


existing economic theory and principles to partic- 
ular human populations, a more generalized body 
of economic knowledge is envisioned in which 
economists from different ethnic backgrounds can 
be trained and/or can practice in different human 
populations. 

Thus, if white-black differences in training ex- 
posure and opportunity access are removed, if 
performance standards for white and black econ- 
omists are consolidated and equalized, and if the 
relevance and applicability of the science of eco- 
nomics in regard to divergent human populations 
are improved—and by so doing, the body of eco- 
nomic knowledge is enriched—then the status and 
the state of the economics profession will be en- 
hanced. Hence, the proposed plan also coordinates 
the several strategies for increasing the supply of 
black economists so that they constitute an affir- 
mative action plan (program) for the economics 
profession. 


IIL. Operational Aspects of the Problem 


According to current estimates, there are about 
25,000 economists in the United States. In 1966, 
a total of 13,150 were registered with the Na- 
tional Science Foundation, among 242,763 regis- 
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FIGURE 4. 
DIAGRAM oF Economics SCIENCE RELATIVE TO 
Poricy IMPLICATIONS AND APPLICATIONS 


tered scientists.? Between 1964 and 1966, the 
number of registered economists increased from 
12,000 to 13,150. Apparently about one-half of all 
U. S. economists are included in the NSF Na- 
tional Register of Scientific and Technical Person- 
nel, because the 1960 Census reported 22,000 econ- 
omists. In any event, the total supply of econ- 
omists is growing, presumably in response to a 
faster growing demand for economists. This sug- 


> National Register of Scientific and Technical 
Personnel (National Science Foundation, Washing- 
ton, D.C.), “Summary of American Science Man- 
power, 1966"; also, American Science Manpower, 
1966. According to the summary, the National Sci- 
ence Foundation is required by the National Science 
Foundation Act of 1950 to maintain a register of 
scientific and technical personnel and in other ways 
provide a central clearinghouse for information 
covering all scientific and technical personnel in the 
United States. Since 1953, the National Register of 
Scientific and Technical Personnel has been main- 
tained as a cooperative endeavor of the National 
Science Foundation and the scientific community, as 
represented by the scientific professional societies. 
In the field of economics the survey for the Na- 
tional Register is conducted by the American Eco- 
nomic Association. 


gests that recommendations for increasing the 
supply of black economists can be adopted and 
implemented with little or no threat to the job 
security of current and projected stock of econ- 
omists. 

The 25,000 U. S. economists are equivalent to 
one economist per 8,160 persons in the total U. S. 
population. On a pro rata basis, there would be 
between 2,500 and 3,000 black economists in the 
United States now. According to available data, 
the actual number of black economists is far 
short of a proportional share of the total. 

One survey conducted by Richard R. America, 
with the Stanford Research Institute in 1968, re- 
vealed a total of only 70 black economists. At 
that time, 32 of these economists held teaching 
positions at predominantly black colleges and uni- 
versities, 18 held positions at predominantly white 
colleges and universties, at least 11 were employed 
by the federal government, and the remaining 9 
were employed by private corporations and re- 
search organizations. Although this survey did not 
claim coverage of all black economists in the 
United States, it seems fairly certain that the total 
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does not exceed several hundred.” Therefore, at 
least a tenfold increase in the number of black 
economists is required to eliminate the deficit. 

Our plan for increasing the supply of black econ- 
omists is concerned with reducing imperfections 
in the labor market as such rather than with a 
shift in the supply curve with respect to price. 
Given the salary structure for economists, the 
plan is to specify actions that reduce excessive 
impediments to the flow of black economists 
into the preparatory pipelines of the economic 
profession. Concomitantly, an increased number 
(stock) of black economists is to be distributed 
more widely in the different facets and at differ- 
ent levels of the economics profession. Mean- 
time, economic theory and practice, the output of 
the profession, must be enriched by these 
changes, Some of the components of a plan are 
presented below. 


IV. An Affirmative Action Plan 


The Affirmative Action Plan is delineated, 
partly, in terms of a time frame, operational 
mechanisms, and expected results for each strat- 
egy and related actions. Hence, the plan consists 
of five series of actions to be completed on sched- 
ule, in a prescribed manner, by a target date. The 
recommended target date is 1975. 

The implementation of Strategy (1) and its re- 
lated actions implies more than an increased sup- 
ply of black economists. In addition to the en- 
hancement of the posture of the economics pro- 
fession, this also constitutes a model of buman 
resource development of a small segment of the 
total labor supply, which penetrates the entire la- 
bor market mechanism. Economic education be- 
low the collegiate level would be improved vastly. 
Labor market information on opportunities and 
qualifications of economists would be distributed 
widely in the schools and in training and career 
counseling channels. Economic offerings at pre- 
dominantly black colleges and universities would 
be funded at levels necessary to transform devel- 


7A list of 126 black economists was distributed 
in the Black Caucus at the 1969 Annual Meeting of 
the American Economic Association. Sixty-eight, or 54 
percent, of these economists held terminal degrees in 
economics at that time and 37, or 54 percent, of 
the 68 economists with terminal degrees held posi- 
tions in predominantly black colleges and universi- 
ties. 

t See National Task Force on Economic Educa- 
tion: Economic Education in the Shools Report 
(Sept., 1961). Materials Evaluation Committee, Re- 
port (Oct, 1961); Special Textbook Study Com- 
mittee of the Committee on Economic Education of 
the American Economic Association, Economics in 
the Schools (A.E.R., Mar., 1963, Pt. 2). 


oping areas into fully developed and advanced ar- 
eas. This would, then, attract increased numbers 
of better prepared white students and professors 
to predominantly black colleges and universities 
as better prepared black students and professors 
are attracted to predominantly white colleges and 
universities. 

The National Science Foundation and the 
American Economic Association could institute a 
comparative study of black and white registered 
economists. Moreover, such a study could be uti- 
lized to extend the coverage of the Register, espe- 
cially among black economists, since it is likely 
that a low proportion of the relatively few black 
economists are now included. Undoubtedly, analy- 
ses of these data would be helpful for planning, 
implementing, and evaluating a program for in- 
creasing the utilization and participation of black 
economists in the various phases and levels of the 
economics profession. Increased volume supply of 
black economists with wider distribution would 
give the labor market mechanism, under condi- 
tions of equal opportunity, a chance to work. 

Fortunately, the strategies and related actions 
listed above can be instituted in the context of an 
expanding profession in an expanding volume of 
aggregate employment. Moreover, the structure 
of employment and salaries in the economics pro- 
fession ig tending more and more in the direction 
of a closer relationship with academic qualifica- 
tions obtained through formal training rather than 
through experience and mere designation. A few 
of the findings of thorough study of the structure 
of employment and salaries in the economic pro- 
fession substantiate these assertions.’ 

Furthermore, the salary structure of the eco- 
nomics profession compares favorably with the 
salary structures of the twelve or so professions 


included in the Nationa! Register.® 


In 1964, the 10,000 economists who reported 
full-time professional work to the National Regis- 
ter earned salaries ranging from less than $5,000 
to more than $100,000. The arithmetic mean sal- 
ary for these economists was $13,670 and the me- 
dian was $12,000. Eleven percent of these econ- 
omists, the largest concentration, fell into a sal- 
ary range of $9,500 and $10,500. This suggests 
that there may be considerable leverage for ex- 
pansion of the salary structure from the bottom, 


* Committee on the NSF report on the profession 
(N. Arnold ‘Tolles, Alice Hanson Jones, and Ewan 
Clague), The Structure of Economists’ Employment 
and Salaries, 1964 (AE.R., Dec, 1965, Pt, 2). 

* Economics, statistics, psychology, sociology, lin- 
guistics, physics, chemistry, mathematics, biology, 
meteorology, earth sciences and agriculture. 


2 


E 
t 
j 
4 


| 


INCREASING THE SUPPLY OF BLACK ECONOMISTS 


421 


SOME ELEMENTS OF AN AFFIRMATIVE ACTION PLAN FOR INCREASING THE SUPPLY OF BLACK ECONOMISTS 








Strategy and Related Action Time Table 
Strategy (1): Equalization of training | 1970-75, on demonstrated 
exposure and opportunity access and intensified basis; and 


continue forever, uwnaccen- 
tuated 





Action (1): Intensify economic edu- 
cation effort in elementary and in 
secondary schools, especially those 
with predominantly black enroll- 
ments 


Phase in 1970-72; stabilize 
at adequate level, 1973- 
75; continue at adequate 
level indefinitely and ex- 
pand to general population 


Phasein, 1970-72; stabilize 
at adequate level, 1973-75; 
continue at adequate level 
indefinitely in general pop- 
ulation 


Action (2}: Develop and disseminate 
literature and related informatin in 
secondary pupil populations, which 
clearly identify the economics profes- 
son as e career alternative, with 
statements of professional opportuni- 
ties and requirements; also dissemi- 
natein out-of-echoo! population 


Action (3): Upgrade and expand the 
economics curriculum along with 
faculty, facilities, and teaching-learn- 





Phase into saturated level, 
1970-72; stabilize at inten- 
sified level, 1973-75; con- 


ling technology in predominantly | tinue and diffuse among all 
black colleges and universities ' colleges and universities, 
indefinitely 


Strategy (2): Unify performance 
standards, and related actions 


1970-75, and forever 





Strategy (3): Reduce undiscovered, 
underdeveloped, and underutilized 


Reduce to comparable 
level in the white popula- 


talent for the economics profession in | tlon 1970-75 and minimize 
the black population, and related ac- | in the general population 
tions forever 





1970-72, intensified appl- 
cation of economics science 
to black ghettorlzed popu- 
lations in urban centers; 
1973-75 extend to other 
population concentrations 


Strategy (4): Improve relevance and 
applicability of economics science for 
various facets of economic phenom- 
ena in divergent human populations 
and related actions 





1970-72, build program to 
peak level in black popula- 
tion; 1973-75, stabilize and 
routinize program, and ex- 
tend to other components 
of the general population 


Strategy (5): Coordinate and concert 
all strategies and related actions as g 
comprehensive and masaive pro- 
gram for increasing the supply of 
black economists 


since, apparently, there is an acute shortage to- 
ward the top of the highly skewed distribution of 
economists by salary. 

The median salary of economists in 1964 was 
the same as that of the physicists and the statisti- 
cians and was from $1,000 to $3,000 above those 
of the other nine professions included in the Na- 
tional Register. Again, this suggests an opportu- 
nity to increase the supply of black economists by 
the attraction of a favorable comparative salary 
structure in the context of an expanding labor 
market situation. Increased opportunity access 


Operational Mechanism 


The labor market and labor mar- 


ket feeder system; labor market in- 
formation systems and economic 
education in secondary schools 


Committee on Economic Educa- 
tlon; A.E.A.; Joint Council on 
Economic Education; Committee 
for Economic Development 


Same as in Action (1) above, and 
secondary schools, the federal-siate 
employment service system, and 
other employment counseling and 
career guidance-type organizations 


Continuation of Ford Foundation, 


Fisk University Conference on 
Economic Curriculum and IBM- 
UNCF Summer Institute for 
Teachers of Economics, with ac- 
thon content 


Governing boards of colleges and 
universities, federation of accredi- 
tation associations; generalized 
standards and procedures of exam- 
ining boards and committees; vali- 
dation of standardized tests in 
black component of population 


High school counselors through 
thelr associations; more contacts 
between college and university 
students and economists, and in- 
direct contacts through collegiate 
counselors and their associations 


American Economic Association, 


Southern Economic Association, 
National League of Cities, selected 
government agencies; various mi- 
nority economic o i 


American Economic Association in 


cooperation with other economic 
amociations, societies, foundations, 
and organizations 


Expected Results 


Increased number of actual and 


aspiring black economists 


Increased economic literacy in 


unreached component of pupil 
population with increased flow of 
black pupils in the preparatory 
pipelines of the economics pro- 
fession 


Increased numbers of college and 


university students with majors 
and minors in economics whose 
training and occupational choices 
are more consistent with their na- 
tive talents, interests, and aspira- 
tions 





Increased numbers of strong 
black graduate students of eco- 
nomics and increased supply of 
blacks professionally trained for 
the different areas of specializa- 
tion in economics 


Uniform standards of accredita- 


tion; uniform qualifying stand- 
dards and professional ethics with 
quality control 


Increased numbers of better qual- 


ified black students of economics 
end professionals in branches of 
economics for which they are best 
sulted 


Diffusion of economic knowledges 


and expertise to populations with 
chronic economic problems; gen- 
eralization and validation of eco- 
nomic theorles and principles in 
these i 


Marked increase in total number 


of black economists in various 
areas and fields of specialization, 
and greater stature and integrity 
for economists and thelr profes- 
sion 


and training exposure for blacks could be pro- 
vided with minimal or even negligible alteration 
of the opportunity spectrum for others. Undoubt- 
edly, a substantial number of blacks could be ab- 
sorbed by the shortage that already exists in the 
profession. 

Another point in this regard is that the part of 
the economics profession most immediate to the 
preparation and training of an increased supply 
of black economists, the academic component, 
ig the least likely candidate for the absorption of 
the increased supply. Therefore, protective behav- 
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ior on the part of this component of the profes- 
sion is unjusified. 

Due to past and present labor market imperfec- 
tions, there is already a backlog of black econo- 
mists in the academic end of the profession who 
would move to other segments with an adequate 
supply of replacements and with moderate mobil- 
ity inducements. Second, salaries in other compo- 
nents of the economics profession are higher, For 
example, the committee on the NSF report on the 
profession also found that industry or business, 
where one-third of the registered economists were 
employed in 1964, paid the highest median salary 
of $14,400, exceeding that of any other of the 
eleven professions by amounts ranging from $300 
to $5,400. The federal government, where one- 
tenth of the registered economists worked, paid 
the next highest median salary of $13,200. Forty- 
two percent of the registered economists were em- 
ployed by educational institutions with a median 
salary of $10,100, which was lower by $100 to 
$400 than those paid to professions of agriculture, 
statistics, and meteorology, but from $100 to 
$1,400 higher than the median salaries paid by 
educational institutions to the other eight profes- 
sions. 

In terms of salary considerations, the econom- 
ics profession occupies a favorable position in the 
academic realm, but the salary position of aca- 
demic economists relative to the salary positions 
of economists in other segments of the profession 
bear a poor relationship. Hence, we can assume 
that most of the newly trained economists will be 
least competitive, if at all, with their trainers. 
Moreover, the influx of newly trained economists 
in other segments of the Jabor market will not re- 
duce but will increase the opportunities of aca- 
demic economists and enhance the status of the 
economics profession, 

Most of the analyses and proposals so far have 
been aimed in the direction of an increased sup- 
ply of black economists with increased racial 
integration in training, in employment, and in the 
American society, generally. However, as long as 
white racist institutions and practices prevail in 
the real world, black economists cannot afford to 
be entirely color blind. An increased supply of 
black economists will be called upon to supply in- 
creased amounts of economic understanding and 
intelligence in the black community, where acute 
economic problems have been neglected. 

In the contemporary racial climate a large pro- 
portion of the economic intelligence that is des- 
tined for the black community is going to. be trans- 
mitted by black economists. Hence, a part of the 
affirmative action plan to increase the supply of 


economists must, at the same instance, provide 
for an increased number of carriers of economics 
science to the black community. By saturating the 
black population with relevant economic science 
and intelligence, the base of aspiring black econo- 
mists will be augmented, and an increased supply 
of black economists could assume varying degrees 
of commitment to the black commumity and the 
general community. 

The American Economic Association, in collab- 
oration with other professional economic societies, 
is urged to commit itself to a program that will 
yield from 2,500 to 3,000 black economists in the 
next five years. Perhaps half of these prospective 
economists will complete their training up to the 
master’s level in predominantly black colleges and 
universities, and a much larger percentage will 
graduate from predominantly black secondary 
schools, Above the master’s level, almost all eco- 
nomic education is provided by predominantly 
white universities. 

At this point a dilemma and a challenge 
emerge. The dilemma is faced by the prospective 
black economists who must adjust, progressively, 
to white-oriented and controlled work situations 
and at the same time act more forthnghtly on 
their commitment to make economics more rele- 
vant to problems in the black community. The 
challenge is faced by the economics profession. It 
must equalize the quality and the scope of train- 
ing for prospective black economists in predomi- 
nantly black and white schools, upgrade and ex- 
pand economic education in general, and increase 
the applicability and relevance of economics in 
the total human population, including the black 
component, the white component, and the racially 
integrated component. 


V. Summary and Conclusions 


An effective plan to increase the supply of 
black economists is based on certain assumptions 
and values regarding the distribution of innate - 
abilities and aspirations within component groups 
in the total population. Granted these assump- 
tions, gross disparity in the relative supply of 
black economists must be attributed to black- 
white differences in training exposure and per- 
ceived opportunity access. 

Also, an effective action plan, under basic condi- 
tions of racial integration and factual equal op- 
portunity, must unify performance standards in 
training and employment. These requirements can 
be met only through substantial change in labor 
market institutions governing the development 
and utilization of human resources in the eco- 
nomics profession. 
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The dilemma of two sets of performance stan- 
dards and dual sets of commitments faced by 
black economists must be resolved, either in the 
direction of a racially integrated system of eco- 
nomic education in a racially integrated society or 
in the direction of dual societies and systems of 


economic education, with parity of training expo- 
sure and opportunity access. In a large measure, 
the challenge afforded by these options and the 
responsibility to move affirmatively in one direc- 
tion or the other rest with the decision-makers in 
the economics profession. 


THE DI-UNITAL APPROACH TO “BLACK ECONOMICS”* 


By VERNON J. DIXON 
Princeton Universtiy 


I. Introduction 


Economics is Economics and there is no “Black 
Economics”! This position implies that economics 
is a discipline with a received body of knowledge, 
analyses, methodology, and attributes that are “uni- 
versally” applicable, In this context, the laws of 
economic behavior or economic concepts are con- 
sidered race free and color blind. The purpose of 
this paper is to provide some support for an alter- 
nate proposition: economics is economics and there 
is also black economics. Furthermore the analysis 
presented here may provide some incentive for 
American black students to enter the profession as 
‘well as suggest, to both black and white economists, 
a new approach to the formulation of economic 
theory. 

Before undertaking this task, it will be helpful 
if I first examine some comments Professor 
Boulding made in his 1968 Presidential Address 
to this Association [2, pp. 1—4]. He points out 
that economics as a science cannot be divorced 
from the effects of culture; i.e., from the effects 
of a set of values common to a group. In other 
words, economics is formulated by people who, in 
turn, are shaped by their environment. Conse- 
quently, economics will in some sense reflect cul- 
ture. It follows, therefore, that if there is an 
Afro-American culture different from white 
American culture, then the shared values unique 
to the black American group can lead to the de- 
velopment of black economics. Accordingly, black 
economics refers to a body of theory that is con- 
sistent with or based on the cultural uniqueness of 
Afro-Americans.? This cultural input approach to 


*JT am indebted to several people at Princeton 
who commented on earlier versions of this paper. 
Professor W. J. Baumol helped immensely with his 
comments on exposition and the scope of the analy- 
sis. Mare Gaudry made valuable suggestions in the 
economics area, while Aggrey Brown suggested 
some analytical refinements in the noneconomics 
area. Finally, Jane Coppock was indispensable as 
an intellectual whetstone in the development of my 
basic ideas. Needless to say, I am fully responsible 
for the remaining inadequacies. 

1 Research confirming the existence of a distinct 
black culture began with Herskovits and is cur- 
rently being forwarded by the linguistic and anthro- 
pological studies of Stewart (1969), Szwed (1969), 
Abrahams (1967), Hannerz (1969}, and others. 
Their basic proposition is that “the behavior of 
Negroes is not pathological but rather can be ex- 
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economics seems to raise the specter of a deluge of 
special modes of analyses—many cultures, many 
economics—which is in sharp contrast to the no- 
tion of a single “universal” economics. What, 
then, is the relationship between economics and 
culture? 

This question, moreover, is related to an area 
not usually considered the province of econo- 
mists: the process of human learning. As Boulding 
indicates, economists have contributed more to a 
description of what is learned rather than to a de- 
scription of the genetics of knowledge. For exam- 
ple, he points out that the preference functions 
embody what is learned about values. Since most 
human preferences are learned, Boulding, citing 
Veblen, notes that tastes cannot be assumed as 
given in dynamic theory. Rather, dynamics must 
speak about the process by which preferences are 
learned. What, then, is the relationship among 
economic theory, the process of learning, and cul- 
ture? In providing an answer to this question, I 
shall set forth the characteristics of two alterna- 
tive processes of human learning, namely, the ei- 
ther/or approach and the di-unital approach, and 
discuss how they affect one’s view of culture and 
economics.? I shall then use this general analysis 
to indicate a path along which future economic 
theorizing might proceed. 


Il. Conceptual Frameworks, Economics, 
and Culture 


In this paper, I define human learning as a pro- 
cess by which an individual or group inculcates 
concepts, values, customs, views, etc., resulting in 
a way of perceiving or evaluating data, communi- 
cating ideas, and regulating behavior. The focus 
here is on one characteristic of this process, for 
any given process indicates a particular way of 
forming ideas, a particular way of ordering expe- 
rience, a particular way of knowing. In other 


plained within a coherent, structured, distinct, 
Negro culture which represents a synthesis of Afri- 
can culture in contact with American European 
culture under slavery to the present day” [1]. 

3T first set forth the technical rudiments of the 
analysis of these learning processes in [4] while 
the application of this analysis to the cultural 
values of black and white America appears in [3]. 
A more extensive paper using this analysis and a 
related theory of racial conflict is currently being 
prepared for publication. 


— 
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words, my concern is with identification of the 
main characteristic of a conceptual framework 
which underlies the manner in which one views 
culture and economics. 

The proposition that economics is economics 
and there is no black economics is consistent with 
a process of human learning characterized by 
what I call an either/or approach. People who 
employ this conceptual framework order their ex- 
periences in terms of polar categories or oppo- 
sites. Everything falls either into this category or 
into that category, but not both categories at the 
same time. Something is either economics or not 
economics. Since philosophy, anthropology, psy- 
chology, sociology, eż al., fall into the category of 
noneconomics, they are considered the province 
of noneconomists. In this context, culture, the 
concern of noneconomics, can be considered as 
given rather than as determinant in economic 
theorizing. As a consequence, economics appears 
culture-free. 

In the area of American race relations, black 
falls into the category of nonwhite and white falls 
into the category of nonblack. Therefore the ei. 
ther/or habit of mind allows one to conceive eas- 
ily of black and white as mutually antagonistic 
opposites. Analogous to the two-person, zero-sum 
game, any gain for blacks becomes a loss for 
whites and conversely. Many white Americans 
reflect this approach when they deal with the 
presence of the black man by banishing him and 
his culture from their own minds—the “invisible 
man” syndrome. In effect, the either/or concep- 
tual framework does not permit one to recognize 
that the cultural uniqueness of Afro-Americans is 
copresent with the cultural uniqueness of white 
Americans. Accordingly, white and black Ameri- 
cans who adopt this perspective argue quite logi- 
cally that there is no black economics. They 
simply can’t conceive of any uniquely black 
American values upon which economic concepts 
may be based.? 

Economics is economics! The universality im- 


` plied in this statement is consistent with the ei- 


ther/or assumption of culture as given. If, how- 


' ever, an economist views culture as determinant, 


he is faced immediately with the fact that there 
are many different cultures. This implies that 
there could be as many economics as there are 
cultures. To achieve consistency between the de- 


3? Some either/or black Americans rec@gnize only 
the presence of black culture to the exclusion of 
white culture. To them the development of black 
economics will occur after a separate black state 
and black economy are achieved. A call for black 
economics as part of the current thrust for curricu- 
jum reform seems empty for them at this time. 
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sired universality of economics and the fact of 
cultural diversity, the either/or-oriented person 
stresses the presence of a unified world culture to 
the exclusion of the cultural uniqueness of vari- 
ous groups.* 

In sum, if the process of human learning is ei- 
ther/or in character, the bipolar cateogizing per- 
mits one to conceive of economics as culture-free 
in two ways: (1) Culture is considered as given 
and it is not an input into economic theorizing 
since culture is the concern of noneconomic disci- 
plines, (2) Culture is a factor in theorizing, but it 
can be held constant, since there is only a univer- 
sal culture. Essentially, the either/or mentality 
transforms many economics into one economics 
and many cultures into one culture. In this sense, 
the either/or conceptual framework is symbolized 
by our national motto, e pluribus unum, one out 
of many. 

This either/or approach, however, is inade- 
quate when one considers the following: while 
people, individually and collectively, have a de- 
gree of commonality or sameness, they also have 
a degree of uniqueness or difference. Black Amer- 
icans aS a group possess cultural uniqueness and 
at the same time have cultural commonality with 
white Americans. In contrast to either/or think- 
ing, no one individual or group is all commonality 
and no one individual or group is all uniqueness. 
Accordingly, there is a universal culture and at 
the same time many different cultures; there is a 
universal economics and at the same time many 
different economics. In this sense an alternate na- 
tional motto is, “One and yet many.” 

The statement that economics is economics and 
there is also black economics implies an alternate 
conceptual framework for which I constructed a 
new word, “di-unital.” Webster tells us that “di” 
means “akin to two” or “apart.” “Unital,” the ad- 
jectival form of the word unit, refers to a “single 
thing that constitutes an undivided whole.” Di- 
unital, therefore, means literally something apart 
and united at the same time or something simul- 
taneously divided and undivided—a union of op- 
posites without inherent antagonism. Essentially, 
the di-unital conceptual framework enables one to 
see how there can be diversity, for example, 
among disciplines and cultures and how, despite 
these differences, there can be unity present in 
this diversity. 

The main characteristic of this alternative way 


‘This unified world culture is viewed in some 
instances as consisting of that which is common to 
all cultures or all people or as an amalgamation of 
existing and past cultures which has been developed 
through improved techniques of communication and 
transportation. 
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of knowing is simply this: something is both this 
element and not this element at the same time. 
Economics is simultaneously economics and non- 
economics. For example, if preference functions 
embody what is learned about values 
(economics), then to a person thinking di-uni- 
tally, they also embody philosophical notions, so- 
ciological concepts, anthropological information, 
etc. (noneconomics). In this sense, economics and 
noneconomics are copresent with each other.” In 
addition, not only are economics and noneconom- 
ics unique and simultaneously united, but they 
also perpetually transform each other. Further 
analysis and comprehension of noneconomics en- 
larges not only our understanding of .noneconom- 
ics itself but also concurrently informs and ex- 
pands our understanding of economics. The eco- 
nomic concepts, for example, of Smith and Marx, 
while intelligible in and of themselves, become 
more so to the extent that we increase.our com- 
prehension of their philosophical content. Simi- 
larly, a mathematically-trained mind will raise 
certain economic questions not normally asked by 
persons with different training that lead to impor- 
tant insights. Yet, this proposition is just as true 
for economists who algo possess sociological skills, 
philosophical skills, etc. From a di-unital perspec- 
tive, therefore, the noneconomics area, although 
different from the concerns of pure economics, is 
also intrinsically linked to the latter in a manner 
that informs and enriches economic theorizing. As 
a consequence, considering culture the province of 
noneconomics does not sever its linkage with eco- 
nomics. Analyses based on independent utility 
functions are more likely generated by and cer- 
tainly more relevant to cultures that stress the 
value of people as individuals than those advocat- 
ing the importance of people as a group. Culture 
is copresent with economics; economics is not 
culture free. 

The di-unital approach, moreover, provides 
some useful insight into how one may view cul- 
ture itself. To me, “being black” means that I 
embody, without inherent contradiction and an- 
tagonism, both black culture and nonblack cul- 
ture. I am at once both black and not-black.® 


*The term copresent is used rather than co- 
existent since the latter term is usually associated 
with the Hegelian dialectic, While the dialectical 
process of thesis, antithesis, and synthesis is a 
union of inherently contradictory opposites, this 
process driven by antagonism ultimately reaches a 
synthesis in which only the absolute exists to the 
exclusion of the nonabsolute. The dialectical process 
ends [7]. In contrast, the di-unital process is a 
continual union, though a perpetually changing one 
of inherently nonantagonistic “opposites.” 


s Afro-Americans who think in bipolar terms rec- 


Blackness, in general, refers to that particular 
combination of attributes (language, family struc- 
ture, ethics, stock of knowledge) that makes 
Afro-Americans as a group culturally unique in 
the same way that Mexican-Americans, Jewish- 
Americans, Anglo-Saxon Americans, et al., possess 
these attributes in particular mixes that set them 
apart as groups. For example, while black Ameri- 
can families are more extended than nuclear, this 
factor, although present as well in a Puerto Rican 
community, interacts with the the other attributes 
of Afro-Americans in a unique way to produce a 
black culture. Different cultures therefore arise 
because of the complementarity of these attri- 
butes; ie, various groups of people assign 
different but similar weights to these culture-de- 
termining variables, some perhaps with zero 
weight. In this sense, blackness is the uniqueness 
or nonuniversal culture component of Afro-Amer- 
icans as a group. 

Di-unitally speaking, there is also copresent 
among black people a nonunique or universal 
component-—nonblack culture. In other words, 
this is the interdependent aspect of “being black.” 
Essentially it represents the results of cultural 
diffusion; ie., the interaction with the river of 
buman civilization with its many currents of 
different cultures. This nonblack aspect includes 
not only the negative reaction formation in black 
people to racial persecution but also the conscious 
assimilation of positive contributions to human 
civilization from other groups in the form of 
scientific knowledge, political systems, technol- 
ogy, business organization, etc. Given a di-unital 
perspective, a black person views other cultures 
as relevant, even that of white America. He ac- 
tively seeks further exposure to and knowledge of 
these nonblack contributions, since this serves to 
enrich his blackness rather than to deny, destroy, 
or dilute it. Yet adoption, adaptation, or rejection 
of these contributions still remains his choice 
alone. He embodies without conflict a black culture 
and a universal culture, the latter being those at- 
tributes shared by all cultures. Di-unitally, he is 
one and yet many. 

Thus if the process of human learning is di-uni- 
tal in character, one conceives culture and eco- 


oncile the conflict between their different ethnic 
and national identities, their “sense of twoness,” by 
emphasizing either their African heritage or their 
American heritage. In regards to the latter term, 
this is tantamount to accepting the position of “one- 
ness” of either/or white Americans. To them their 
ethnic identity is the national identity since they 
are the nation’s dominant group, they possess the 
greatest power, they create and control the Institu- 
tions, they condone themselves, 
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nomics as copresent. In general terms, individual 
cultural specificity shows up in the shapes of- the 
production and preference functions of each indi- 
vidual for each good and in the different weights 
given to the arguments of each of these functions, 
assuming all the arguments are present in each 
function. The presence of the cultural uniqueness 
of Afro-Americans as a group can be identified 
because the shape of the functions and the 
weights given to the arguments of the functions 
of each individual are similar, and different from 
those of individuals who belong to other cultural 
groups. There will be, however, some functions 
characterized by the fact that their shapes and 
the weights assigned to each of their arguments 
will be the same for all individuals; thus indicat- 
ing the copresence of a universal culture. Conse- 
quently the di-unital “habit of mind” permits one 
to acknowledge the copresence of universal eco- 
nomics and many different economics, one of 
which is black economics. 


Ill. Conceptual Frameworks and 
Economic Theorizing 


The process of human learning is the founda- 
tion for making assumptions, constructing theo- 
ries or models, and formulating policies. Current 
research, however, in parts of philosophy, psy- 
chology, linguistics, and even art history—all con- 
verge to suggest that the traditional Western eb- 
ther/or conceptual framework is somehow askew 
and no longer functions effectively 16]. In regard 
to economics, the preceding analysis indicates 
that the way in which one specifies the economic- 
culture relationships is consistent with one’s partic- 
ular conceptual approach. The question arises 
whether this general analysis has explanatory 
power when applied to the development of eco- 
nomic theory itself. Essentially I contend that, re- 
gardless of one’s intentions, either/or thinking 
limits the scope of economic theorizing while the 
di-unital habit of mind, one of many possible al- 
ternate frameworks, enlarges it. 

Consider for the moment a person who has an 
either/or perspective and whose particular cul- 
ture predisposes him to advocate the value of 
people as individuals.” This person cannot simul- 


™For example, in white American culture the 
corporation is legally an “individual”; the Bill of 
Rights is for individuals. The nuclear family struc- 
ture and the institution of private property prevail. 
Individual effort determines one’s positign: Truman 
from the haberdashery, Eisenhower from the farm, 
Kennedy from Irish immigrants, Johnson from the 
backwoods of Texas. Each individual is defined 
more by the way in which he differs from other 
persons than by the way in which he is similar to 
them. One is paid according to his productivity, not 


taneously acknowledge in a positive fashion those 
cultures that engender opposite values such as the 
notion of people as a group, people as an entity 
unto themselves. Recognizing only his culture, for 
instance the white American one, he logically con- 
siders it universal or perhaps a minor variation of 
some “universal” Western culture. To achieve his 
stage of development, it follows in his eyes that 
other groups such as Afro-Americans must remold 
themselves culturally in his universal image. Ac- 
cordingly, he chooses assumptions to underlie his 
economic theories that are consistent with this 
cultural perspective. He might reason in the fol- 
lowing manner: since each individual knows his 
own interest best and people as a group are noth- 
ing more than a collection of these individuals, it 
is clearly wisest to allow individuals to maximize 
their respective self-interests. In this manner, the 
pursuit of self-interest in the form of an indepen- 
dent utility function quite logically becomes a 
cornerstone upon which to formulate a valuable 
and powerful body of individual-oriented eco- 
nomic theory.® 

Unfortunately the either/or perspective limits 
perception of and subsequent theorizing about 
economic behavior that reflects group-oriented 
cultural traits. Assume that an Afro-American, 
for example, obtains urban employment; thereby 
causing his extended family (relatives, etc.) to 
migrate and to share his new resources. According 
to the perception of the black person, satisfaction 
is maximized, a large measure of which includes 
the satisfaction of a number of people outside the 
immediate family (interdependent utility func- 
tion). Since the either/or person cannot acknowl- 
edge in a positive way the cultural base of this 
behavior, he does not use the experience to formu- 
late economic theory consistent with interdepend- 
ence and group identity. Instead his conceptual 
framework commits him to apply individualistic 
economic theory as if it were universally valid. 
Yet he cannot do this because the marginal con- 
ditions for optimal resource allocation no longer 


his needs. Accordingly, a group becomes only a 
collection of different individuals. 

8 Independent utility function means that in striv- 
ing for self-satisfaction, I do not consider whether 
other individuals are better or worse off as a result 
of my economic behavior. Although interdependent 
utility is present in this type of culture (for ex- 
ample, parents in a nuclear family receive satis- 
faction from feeding their children), independent 
utility functions, nevertheless, correctly characterize 
this culture from an aggregate viewpoint. This as- 
sumption of selfishness underlies much of standard 
and neoclassical economic theory of the firm and 
the consumer. In welfare economics it is the basis 
of the concept of Pareto optimality. 
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hold, The Afro-American’s wages, the social mar- 
ginal cost, do not adequately reflect his private 
marginal cost, since part of his earnings are 
analagous to rent paid to nonproductive factors; 
ie., members of his extended family. Similarly, 
price, the social marginal utility of the goods pur- 
chased by the Afro-American, no longer indicates 
his own private marginal utility, since the latter 
includes the private marginal utilities of a number 
of other consumers. In other words, this suggests 
that while the desire to maximize utility functions 
is the province of universal economics, the types 
of functions are the concern of nonuniversal eco- 
nomics, 

Alternatively, the di-unital framework suggests 
a different and Jess limiting approach to economic 
theorizing. In order to see this, let us consider a 
person with economic training—for example, an 
Afro-American like me-—-who recognizes the co- 
presence of opposites. In this capacity DuBois 
poses for me the following problem: “There faces 
the American Negro therefore an intricate and 
subtle problem of combining into one object two 
difficult sets of facts: his present racial segregation 
which despite anything he can do will persist for 
many decades; and his attempt by carefully 
planned and intelligent action to fit himself into the 
new economic organization which the world faces” 
[5]. After a life-time of studying American race 
relations, DuBois recommended that black people 
develop their own economic institutions to provide 
goods and services in their already segregated or 
separate communities. Some black people cur- 
rently advocate a similar solution. Others see the 
solution in the formation of a black state, the lat- 
ter being a more complete and formal geographi- 
cal separation of the American races. 

As an Afro-American I cannot dismiss these so- 
lutions out of hand; as a di-unital Afro-American 
with economic training, I respond to them in the 
following way. According to a di-unital perspec- 
tive, the nature of the relationship between races 
is more important than whether the races are geo- 
graphically, separated. While a black nation may 
structure its institutions to reflect mainly black 
ethnic culture, at the same time these institutions 
must recognize the cultural existence of white 
Americans. In fact, a black nation of this type 
may actively seek to have whites as part of its 
citizenry, since black cultural uniqueness is also 
informed by other cultures, an important one of 
which is white American European. In a di-unital- 
oriented nation, a white person can also develop 
his white and nonwhite cultural components 
through interaction with its black citizenry. Con- 
sequently, this habit of mind allows me to see 


that black American communities may be validly 
separate and at the same time truly connected to 
white America and the rest of the world. 

In dealing with this solution of black economic 
separation, I also recognize that economics is not 
culture free. As a result, two points occur to me. 
First, the cultural rationale proposed by some 
black nationalists for a separate economy lies in 
the realm of the noneconomic welfare of black 
people. Given that Afro-Americans share a com- 
mon heritage and that their heritage, their way of 
life, and ethnic identity are unique, these nation- 
alists argue that black people should control their 
own social, economic, and political institutions. 
Black people can best maximize the destiny of 
black people. Second, in the area of economics, 
the traditional economist’s concept of economic 
welfare is formulated in terms of Individual con- 
sumption of goods and services. The reason sug- 
gested by Boulding [2, p. 6] for this individual- 
istic focus is that economists have concentrated 
on exchange as the object of study, and exchange 
frequently occurs under conditions of at least rel- 
ative indifference or selfishness. In this context, 
economists seek to maximize trade or real product 
defined as the total production of privately appro- 
priable goods and services. 

At this point, there arises the question of how 
to evaluate the feasibility of a separate economy 
for black Americans. As a di-unital economist, 
this proposal must be viewed in terms of maxi- 
mization of a mixture of economic and noneco- 
nomic objectives. Evaluations in terms of maxi- 
mization of only real product are limited in scope 
according to my perspective.® The di-unital an- 
swer involves also attaching utility or value to the 
nonpecuniary objectives (defined by collective 
black preference functions) of a separate black 
economy of a nonautarkic charcter. Therefore, I 
am directed to ascertain and to evaluate the loss 
in economic welfare that can potentially be yielded 
by a separate black economy.?° Further, I must 
specify this relationship between the economic and 


* These evaluations generally hold that the separa- 
tion of races is uneconomic, since trade is dimin- 
ished between communities. One reason offered is 
that to engage in a vast import substitution program 
means developing black economic institutions to re- 
place the present white ones. In turn, the former 
will provide goods and services to blacks at higher 
costs and less efficiently than justified by considera- 
tions of productivity. A suboptimal total output 
results. e 

1 Consider, for example, the problem of allocating 
a given sum of money to one of two firms to build 
housing in a black community. One firm is low-cost, 
white-owned, located outside the community and can 
supply 23,000 housing units; the other company is 
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noneconomic objectives. After defining one such 
model, I as a di-unital black economist can then 
evaluate the proposal for a separate black econ- 
omy; thereby producing a solution to the DuBois 
problem. 


IV. Concluding Comments 


This paper does not include an attempt to de- 
velop a body of theory that may be termed “black 
economics.” Instead, I have set forth a concep- 
tual framework for the formulation of economic 
theory that permits one to be stimulated by and 
to be consistent with the cultural distinctness of 
Afro-Americans, In turn, this approach allows for 
the possibility of black economics. Evaluating this 
possibility or developing a body of black eco- 
nomic theory is not necessarily the task of black 
economists alone. For example, white American 
economists who have a real understanding of 
black culture can also make valuable contri 
butions. This understanding, however, must be 
based on extensive exposure to and training in 
black cultural patterns similar to the way in 


' which some black people have learned white 
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high-cost, black-owned, located within the commun- 
ity and can supply 21,000 housing units. To maxi- 
mize satisfaction from the consumption of housing 
alone, the white-owned firm should receive the allo- 


= cation. It uses the given amount of money more 
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efficiently; i.e., it supplies more housing than the 
black-owned firm. This approach fails to consider 
explicitly that the collective black preference for 
having its own productive facilities may be a con- 
sumption good which yields satisfaction independent 
of the consumption of housing itself. This latter 
gain in consumption may be sufficient to compensate 
for the loss in housing units produced by the alloca- 
tion of funds to the black-owned firm, and therefore 
may justify its receiving the allocation. 
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American European patterns. In other words, for 
white people who think in di-unital terms, our 
blackness is part of their “not being white” com- 
ponent, 

I also recognize that cultures similar but not 
identical to black culture may also provide the 
same stimuli to the development of economic 
theory. It is not my prime concern to generate a 
problem of cultural identification in the econom- 
ics discipline. An understanding of the proposi- 
tion, economics is economics, in a di-unital sense 
recognizes sufficiently the role of the nonuniversal 
economics, one of which may be a body of black 
economic theory. I am aware that the di-unital 
approach raises fundamental epistemological 
problems that I don’t pretend to have answered 
here, Furthermore, I have only begun to work out 
the economic implications of this approach. A 
more complete undertaking must wait until 
another occasion. 
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ECONOMIC ALLOCATION 
INTERNATIONAL TRADE IN INPUTS AND OUTPUTS 


By Ropert E. BALDWIN 
University of Wisconsin 


I 


In defending the twin assumptions that com- 
modities can move freely among countries but 
primary factors are completely immobile interna- 
tionzlly, trade theorists generally point out that 
without the factor-immobility assumption the dis- 
tinction between international trade theory and 
dom stic production and exchange theory disap- 
pear; However, since the regional pattern of 
trad: as well as the geographic distribution of 
procuctive factors becomes indeterminate when it 
is assumed that both goods and factors are per- 
fect.y mobile within a country, domestic produc- 
tion and exchange theorists usually assume all 
ecoromic activity takes place at one point in 
space. Consequently, factor movements and their 
inte-relationships with commodity flows have not 
been analyzed within the mainstreams of either 
inte national trade theory or domestic production 
and exchange theory. Instead, the subject has be- 
corre a subsidiary topic of economic theory--- 
stucied mainly by location theorists, by economic 
historians, and, more recently, by economists in- 
terested in development theory. 

The leading trade economist who has tried to 
chaige the typical practice of separating the 
trectment of commodity and factor flows is, of 
course, Bertil Ohlin.? As he states in the Preface, 
a plajor purpose of his treatise is: “To analyze 
the domestic and international movements of fac- 
tor; of production, and particularly their relation 
to commodity movements.”® Although Oblin’s 
wo:k is rich in insights on this subject, the gen- 
eral impact of his work has, ironically, been to 
reinforce the traditional approach of trade writ- 
ers For although Oblin stressed that labor and 
capital are neither completely mobile or immobile 
internationally, he in effect assumed in his 
sin plified trade model that knowledge was com- 
pletely mobile and, therefore, that production 
functions were everywhere the same.* It then re- 


7 See, for example, G. Haberler, The Theory of 
Iniernational Trade (London: William Hodge, 
19:6), pp. 4-5. 

7 Bertil Ohlin, Interregional and International 
Trde (Harvard Univ. Press, 1952). 

1 Op. cit, p. vill. 

1Op. cit, p. 557. 
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mained for Samuelson to show that, by adding a 
few seemingly reasonable assumptions, factor 
prices become equalized through trade.” Despite 
Samuelson’s warning that the actual disparity in 
factor prices among countries meant that these 
assumptions were not so innocuous after all, the 
factor-price equalization model has tended to be- 
come the cornerstone of international trade 
theory. And, since the same world production pos- 
sibilities are attainable in this model with com- 
modity trade alone as with commodity plus factor 
trade, the tradition of ignoring factor movements 
has been further justified. 

Recent events, especially in connection with the 
operations of international firms, have, however, 
made it increasingly inappropriate to ignore the 
interrelations between output and input flows. 
Trade economists could in the past partly justify 
their position on the grounds that different deci- 
sion-making units were usually involved in com- 
modity and factor flows and that in the nine- 
teenth century a large share of factor flows were 
directed at the production of noninternationally 
traded services, e.g., canal and railway services, or 
of commodities effectively unavailable in the de- 
veloped countries, e.g., tropical products and cer- 
tain minerals. But, today we frequently observe 
the phenomenon of an international firm weighing 
the alternatives of producing a particular com- 
modity in one country and then shipping it to the 
market of another country or transferring tech- 
nology and productive factors to this latter coun- 
try and manufacturing the product there. The 
possibility of various patterns of trade in in- 
termediate inputs makes the set of feasible alter- 
natives facing the international firm even more 
complex. 

In order to understand better the nature of cur- 
rent international commodity and factor flows 
and to be able to deal more adequately with the 
policy issues they raise, we should return to Oh- 
lin’s broad vision of studying these flows simulta- 
neously. It js also important that we consider the 
institutional form that these flows take. Fortu- 


š Pauli A. Samuelson, “International Trade and 
Equalization of Factor Prices,” Econ. J., June, 
1948, 
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nately, more and more work along these lines has 
been taking place in trade theory, but we are still 
severely constrained by the traditional approach.® 
In this paper I should like to outline a simple, 
Ohlin-type framework for analyzing this topic and 
then, drawing upon existing knowledge, discuss 
very briefly some of the main factors that influ- 
ence the pattern and magnitude of international 
input and output flows as well as some of the in- 
teraction effects of these flows. 


I 


A useful starting point for a model of trade in 
outputs and inputs is the simple notion that a 
country’s demand for a particular commodity can 
usually be met in any one of three ways: by pro- 
ducing the commodity entirely within the country 
from existing primary inputs; by importing the 
final product from other countries; or by import- 
ing some of the primary and intermediate inputs 
needed to produce the item. The specific manner 
chosen to meet the demand depends not only on 
the relative costs among countries of producing 
commodities and hiring factors but upon the costs 
of transferring outputs and inputs (including 
knowledge) from one country to another, Trade 
theorists have traditionally stressed the trans- 
portation component of transfer costs. However, 
another very important part of transfer costs that 
economists recently have begun to emphasize are 
information costs.’ It is costly for commodity- 
producers, owners of productive means and final 
consumers of products and factors to obtain and 
collate information about exchange opportunities. 
Moreover, like transportation costs, information 
costs vary among products and factors and follow 
the usual laws of production costs. 

Since technological knowledge is not usually 
freely transferable among countries, production 
functions are not assumed to be necessarily iden- 
tical among countries in the model being sug- 
gested here. It is also inappropriate in analyzing 
input and output flows to assume that all produc- 
tion functions exhibit constant returns to scale. 
However, it appears that most of the other assump- 
tions of the standard Heckscher-Ohlin-Samuelson 
trade model—e.g., diminishing marginal produc- 


sA good example of this shift in emphasis re- 
cently is the change given by Kemp to the title (and 
content) of his monograph on trade theory from 
The Pure Theory of International Trade to The 
Pure Theory of International Trade ang Investment 
(Prentice-Hall, 1969). 

TAn important recent article on the subject is 
Armen A. Alchian, “Information Costs, Pricing, and 
Resource Unemployment,” Western Econ. J., June, 
1969. 


tivity, uniform factor-intensity ratios, qualita- 
tively identical primary inputs, a greater number 
of outputs than inputs (but not that some quan- 
tity of all commodities is produced in each coun- 
try)—-can be usefully accepted in analyzing these 
flows.® 

International trade in commodities frees a 
country from the constraints imposed by its own 
factor and knowledge endowment and permits it 
to take advantage of other factor endowments 
that are comparatively better suited to produce 
particular commodities. Commodity plus factor 
trade goes a step further and removes the re- 
striction of a fixed and limited set of relative fac- 
tor endowments in the world economy. If there 
are no transfer costs for inputs or outputs and if 
there are identical production functions that are 
linear and homogeneous, world income can be 
maximized either by commodity trade alone or by 
factor movements alone (or by some combination 
of the two). However, if transfer costs for both 
products and primary factors exist and produc- 
tion functions are not identical among countries, 
both a rearrangement of the stock of factors and 
commodity trade based on this new factor alloca- 
tion is generally needed to achieve a long-run, 
maximization of world income.® 


I 


Two general sets of conditions determine the 
nature of output and input flows among countries 
in the type of model outlined here. One concerns 
differences among countries In factor endow- 
ments, technology, and tastes, and the other re- 
lates to the various factors affecting the costs of 
transferring outputs and inputs internationally. 
Little will be said about the first set of conditions 
except to note that both the output and input 
flows induced by intercountry differences in rela- 
tive factor supplies and technology can be use- 
fully analyzed under the familiar twofold clas- 
sification of “push” and “pull” forces. Depressed 
domestic product-markets, unused productive re- 
sources within domestic firms, or direct invest- 


*The usual assumption concerning perfect factor 
mobility and commodity mobility within each coun- 
try is also accepted. 

*In addition to the usual domestic and balance- 
of-payments conditions, international equilibrium 
under perfectly competitive market conditions re- 
quires that the difference in the price or capitalized 
value of any output or input between two countries 
ig equal to or less than the marginal costs of trans- 
ferring the output or input between the two coun- 
tries. With fixed factor endowment and knowledge 
conditions, the long-run equilibrium position will be 
one in which there are no factor flows among coun- 
tries. 
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ment by competing firms in foreign markets are 
examples of “push” forces. “Pull” forces, on the 
other hand, include such well-known conditions as 
an increase in wage rates and in employment op- 
portunities abroad or the lowering of foreign 
tarriff barriers. Needless to say, a wide variety of 
input and output flows can be generated by these 
forces. In particular, all physcially movable fac- 
tors may flow in one direction when trade is 
opened up between two countries or there may be 
an exchange of factors as well as of commodities 
between the two economies. 

It is the second set of conditions determining 
the nature of output and input flows—namely, 
the various factors affecting the relative costs of 
transferring commodities and factors between 
countries—that traditional trade theory tends to 
ignore and that, therefore, this paper focuses 
upon. Output and input flows between two coun- 
tries are influenced, not only by the absolute size 
of the ratio of transfer costs to the value of the 
outputs and inputs being sent abroad, but also by 
the relationship between the transfer costs on 
commodities and the transfer costs on the inputs 
used to produce the commodities. For example, 
one familar set of considerations influencing both 
the transportation and information costs con- 
nected with international flows of outputs and in- 
puts is the physical characteristics of different 
outputs and inputs. As location theorists have 
long pointed out,2° commodities that are compar- 
atively heavy or bulky in relation to their value 
tend not to move in international trade except 
where the costs of transporting the primary in- 
puts needed to produce the commodities, e.g., nat- 
ural resources, are even relatively higher. Simi- 
larly, the movement of low-wage labor, which 
involves relatively high transfer costs, has fre- 
quently occurred under the circumstances where 
the production process also involved the use of a 
rich but immobile supply of natural resources. 
Commodities that can be easily graded or stan- 
dardized have a mobility advantage over hetero- 
geneous products with comparable production 
costs because of their relatively lower informa- 
tion costs. In the capital goods field, for example, 
the specialized nature of many product require- 
ments, coupled with the high costs of maintaining 
comprehensive inventories of a particular product 
line in order to reduce delivery times, tends to fa- 


» As Ohlin appreciated (op. cit, Chap. XII) to- 
gether with modern location theorists such as W. 
Isard (Location and Space-Economy, Wiley, 1956, 
especially Chap. 9) trade and location theory tend 
to merge under the trade framework being suggested 
in this paper. 


vor the production of such products near the 
market where they are sold. Y The communica- 
tions advantage provided by physical proximity 
between capital goods producers and consumers 
seems to play an especially important locational 
role in technologically dynamic product lines.13 

Since there are significant economies of scale 
involved in transferring factors and products, the - 
size of the foreign market for particular inputs 
and outputs is another important factor affecting 
relative transfer costs. When, for example, an em- 
ployment market is small, individual employers as 
well as potential migrants abroad are faced with 
very high costs of providing and obtaining infor- 
mation about job opportunities. However, unit 
search costs decline as the market expands and 
specialized recruiting organizations and methods 
become economically feasible. The development 
of capital markets is another institutional ar- 
rangement that reduces transfer costs; yet is only 
economical if the market opportunities for capital 
are relatively large.?* 

Limited product markets also impede the inter- 
national flow of commodities. However, for many 
goods the high costs of shipping the product to a 
small market is less of a trade impediment than 
the high costs of transferring inputs and under- 
taking production in a small market. Consequently, 
a typical sequence of trade flows has been first 
commodities and then productive factors as the 
market expands and as the commodity flow pro- 
vides low-cost knowledge to both domestic and 
foreign entrepreneurs about investment opportuni- 
ties in the particular product line. 

Producers and productive agents benefit (or 
sometimes are harmed) from a variety of externali- 
ties as foreign markets for a country’s inputs and 
outputs expand. The spillover effects associated 
with labor migration are a case in point. As the 
number of migrants to a foreign country increases, 
the knowledge about additional employment op- 
portunities obtained by these migrants during the 
normal course of their work and their social contact 
with other migrants is sent back to friends and 
relatives in the “home” country at little or no cost. 


“Jack N. Behrman, Some Patterns in the Rise 
of the Multinational Enterprise (Graduate School 
of Bus. Admin., Univ. of North Carolina, 1969), 
p. 3. 

"Nathan Rosenberg, “Economic Development and 
the Transfer of Technology: Some Historical Per- 
spectives,” Technology and Culture, July, 1970. 

u These are illustrations of the general point 
made by Allyn Young, “Increasing Returns and 
Economic Progress,” Econ. J., Dec., 1928, and 
elaborated upon by G. Stigler, “The Division of 
Labor Is Limited by the Extent of the Market,” 
J.P.E., June, 1951. 
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This significantly reduces the search costs of this 
latter group and stimulates their movement abroad. 
Similarly, information about investment opportuni- 
ties in a particular industry abroad is often ob- 
tained at relatively little cost by firms in the same 
industry or with close backward or forward input- 
output linkages to the foreign industry. Conse- 
quently, foreign investment by these firms is fa- 
cilitated. Purchases by investors and migrants of 
the home country products with which they are 
familiar also have the effect of spreading informa- 
tion about home products to other residents abroad 
and thus of increasing the sales of these products. 
Still another spillover benefit to individual pro- 
ducers and factors is the free information about 
employment and investment opportunities that 
governments and news media provide. 

The degree of risk and uncertainty present in 
foreign markets is another factor affecting inter- 
national input and output flows. A high degree of 
risk and uncertainty acts to discourage all types of 
input and output flows, but this condition par- 
ticularly impedes capital movements due to the 
indivisibility and comparative immobility of most 
specific capital goods in which foreign capital 
funds usually become embodied. Consequently, 
commodity flows and, to some extent, movements 
of highly skilled, relatively mobile labor are fav- 
ored in risky markets as compared to capital flows. 

In addition to the size and riskiness of product 
and factor markets abroad, a significant determi- 
nant of the nature of input and output flows to 
these markets is the optimum size of the decision- 
making units that send and receive these flows. In 
industries where the basic production unit is suf- 
ciently large so that the problem of management 
Indivisibilities can be overcome and thus efficient 
international firms established, a wide range of op- 
portunities for reducing costs by means outside of 
the open market mechanism become available in 
the industry, especially in connection with what 
Edith Penrose terms “economies of growth.”!4 
For example, because of lower costs of obtaining 
information about investment prospects and of 
raising and transferring funds abroad, it tends to 
be cheaper for large-scale, growing productive 
units in one country to obtain funds from com- 
monly-owned and managed productive units in the 
same industry in another country than to obtain 
these funds from the capital market of this latter 
country. However, probably the most significant 
growth benefit associated with the international 
firm relates to the transfer of knowledge among 


“ Edith T. Penrose, The Theory of the Growth of 
the Firm (John Wiley, 1959), pp. 99-103, 
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countries.15 Transferring technological knowledge 
through the market mechanism, e.g., by patent- 
leasing arrangements, is often not very efficient, 
especially if the levels of knowledge and skills in 
the recipient area are low. In such cases, the very 
lack of knowledge on the part of the recipients 
prevents them from appreciating the full value of 
the knowledge available from more technically 
advanced firms abroad. More important, it is 
usually necessary to send a team of technical ex- 
perts to the recipient firm temporarily in order to 
transfer the technology successfully. Thus, the 
more complex the technology to be transferred in 
relation to the level of technical skills in the re- 
cipient firm and the more rapid the flow of new 
products and productive methods from the more 
advanced country, the more efficient it becomes for 
firms in the technically advanced country to trans- 
fer their knowledge by establishing foreign sub- 
sidiaries. The fact that much of the knowledge 
is specific to particular individuals, who acquire 
their value only as members of an integrated tech- 
nical team, also reinforces the advantages of trans- 
ferring knowledge through the international-firm 
mechanism. Because of the specific knowledge 
about dealing with customers, labor organizations, 
and the government that existing firms in the 
technically less advanced countries possess, firms 
in the more advanced countries also usually find 
it cheaper to merge with or acquire the former 
firms rather than start completely new operations. 

When the international frm becomes economi- 
cally viable in a particular industry, not only is it 
possible to transfer knowledge, capital, and tech- 
nical and managerial labor across borders more 
efficiently, but these transfers tend to be economi- 
cally feasible with smaller product markets than 
is the case when the optimum size of productive 
units is small. Moreover, because of the pecuni- 
ary and technological externalities that exist 
among intermediate sectors in a vertical product 
line, it may not be economically profitable from 
a private viewpoint to add a new product to a 
country’s production list unless the international- 
firm mechanism is utilized. 

A final factor that should be mentioned in dis- 
cussing the costs of transferring outputs and inputs 
among countries is the nature of technological 
developments in transportation and communi- 
cation, Recent advances, especially the introduc- 


=N. Rosenberg, of. cit, p. 11, makes this point. 
Raymond Vernon analyzes the economies of scale 
involved in the production of technological knowl- 
edge in an unpublished paper, “Organization as 
Seale Factor in the Growth of Firms.” 

These points are discussed much more compre- 
hensively in Jack Baranson’s paper. 
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tion of the jet aircraft, have favored the in- 
creased flow of high-valued (per unit of weight) 
commodities and factors. In particular, it has 
significantly reduced the opportunity costs of 
sending highly paid technicians and managers 
abroad for short periods and thereby enabled the 
international firm to become economically feasi- 
ble with smaller productive units. Export-oriented 
foreign investment in small-scale manufacturing 
lines that involve a high-value product and a high 
labor-capital ratio have been greatly stimulated in 
recent years by such developments in transporta- 
tion and communications. The advances in trans- 
portation and communications technology have 
also tended to speed up technological change it- 
self by increasing the amount of personal contact 
and confrontation among scientists, engineers, 
and other professionals. 


IV 


The nature of international factor flows is very 
different today than from the nineteenth century. 
In the last century capital—and to a considerable 
extent Jabor—moved into activities that directly 
or indirectly Increased exports of natural-resource 
products. Exports of the main capital-supplying 
countries were manufactured goods, and these 
tended to rise as a result of the factor flows. In 
recent years advances In production and manage- 
rial technology together with technological im- 
provements in transportation and communications 
have greatly increased the potential mobility of 
capital, technological knowledge, and professional 
and technical labor. The mobility of unskilled and 
semiskilled labor, on the other hand, has been 
sharply reduced by artificial barriers. Although 
considerable foreign investment by the developed 
countries is still directed at increasing their sup- 
plies of natural-resource products, a growing 
share of factor-export activities by developed 
countries, particularly the U.S., is based on their 
specialization upon the production of technologi- 
cal knowledge in the manufacturing field. On an 
increasingly large scale, technology, highly skilled 
Jabor, and capital flows abroad from these coun- 
tries via the international firm and results in the 
establishment of manufacturing units that com- 


pete directly with domestic export- and import- 
competing production. These developments are 
mainly based on real factors but they have also 
been stimulated by immigration restrictions on 
unskilled labor imposed by the developed coun- 
tries and by commodity barriers maintained by 
developed and developing countries alike. 

The effects of these manufacturing activities in 
diffusing information about other products and 
reducing transfer costs as well as in bringing 
about favorable price and income repercussions 


‘abroad may be sufficient to maintain aggregate ex- 


ports of manufactures from a country like the 
U.S., but the composition of the country’s trade is 
likely to change drastically. In particular, exports 
of less technologically dynamic product lines are 
likely to decline sharply (and imports of these 
items rise) and the labor force producing these 
commodities put under severe income pressure. 

The economic viability of the international firm 
is based to a large extent on economies of growth, 
especially if there is a large initial technological 
and human-capital disparity between countries. 
As the gap in technological and skill levels nar- 
rows between countries in particular industries, 
one would expect that international firms in these 
industries would tend to become looser multina- 
tional organizations or, in some cases, to be bro- 
ken up into national firms. However, the unique 
market power possessed by these firms may be 
used to resist such socially-beneficial changes.1? 
We have developed a nonmarket mechanism for 
facilitating economic growth in the world econ- 
omy, but our internal and international institu- 
tions for coping with the economic shocks result- 
ing from this growth and with the possible so- 
cially undesirable economic and political effects 
of the internationalization of production are in 
need of considerable improvement. If interna- 
tional trade theorists are to contribute towards 
this improvement, they must cast their analysis in 
a framework that includes trade in both outputs 
and inputs among countries. 

Stephen Hymer, “Direct Foreign Investment 


and the National Economic Interest” (Economic 
Growth Center, Reprint Paper No. 108, Yale Univ.). 


TECHNOLOGY TRANSFER THROUGH THE INTERNATIONAL FIRM* 


By JACK BARANSON 
International Bank for Reconstruction and Development 


Technical knowledge has become an important 
item of international trade, and, as with all scarce 
resources, there are deficit and surplus nations in 
the world economy. In 1964, international pay- 
ments for technology reached the one billion dol- 
lar mark, with the United States and Western Eu- 
rope as principal suppliers. These payments were 
for royalties and licensing fees on patents and 
know-how covering products designs and produc- 
tion techniques.1 Successful transplants of tech- 
nology depend as much upon willingness and abil- 
ity to transfer technical knowledge and skills as 
upon the absorptive capabilites of recipients. In 
the case of less sophisticated partners, successful 
transfers generally require a sustained relation- 
ship between donors and recipients. This includes 
the transplanting of managerial systems governing 
quality control and materials standards, produc- 
tion scheduling, materials handling, procurement, 
and labor productivity. 

In the past two decades, there has been a ten- 
dency toward manufacturing overseas as a pre- 
condition to serving national markets. This trend 
has given rise to multinational production and in- 
terchange, which intensifies the need for effective- 
ness in technological transfer as a contributor to 
efficiencies in resource utilization. Transfer across 
national boundaries, as distinct from enterprise-to- 
enterprise transfer within national boundaries, is 


* This paper is based in part upon correspondence 
and interviews with some thirty corporate execu- 
tives of international firms with overseas manufac- 
turing affiliates. I am especially grateful for com- 
ments and suggestions received from John Tilton, 
G. F. Ray, Richard D. Robinson, Walter Chudson, 
and Judd Polk. 

*The United States received 57 percent and 
Western Europe 41 percent of the world’s $1 billion 
in technological payments in 1964, Japan paid 18 
percent, as compared to 11 to 14 percent each by 
the United States, the United Kingdom, Germany, 
and France, and all developing countries paid a 
total of 8 percent. (It should be noted that these 
figures may represent only a fraction of the value 
of acquired technology, which may be paid for in 
the form of cross-licensing, remitted profits on 
equity holdings in foreign affiliates, or earnings 
from sales of equipment and parts to licensees.) See 
United Nations Conference on Trade and Develop- 
ment, Trends and Problems in World Trade and 
Development, study prepared by C. H. G. Oldham, 
C. Freeman, and E. Turkcan, for the Second Ses- 
sion UNCTAD, New Delhi, India, Feb. 1, 1968, 
TD/28/Supp. 1 (mimeo., Nov. 10, 1967), p. 13. 
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perceived and valued differently by transmitters 
of technology because of differences in legal sys- 
tems, conflict of political interests, and the added 
uncertainties of changes in exchange rates. Modes 
of transfer range from direct investment, with 
full ownership and control, to joint ventures and 
licensing of patents and know-how on a contract- 
fee basis. This paper focuses upon the factors 
influencing transfer logistics and the conflicts of 
interests in licensing versus investment decisions. 


Factors Affecting Transfer Logistics 


The relative cost and feasibility of technology 
transfer depends upon four sets of interrelated 
factors: (1) the complexity of the product and 
production techniques being transferred, (2) the 
transfer environment in the donor and recipient 
countries, (3) the absorptive capabilities of the 
recipient firm, and (4) the transfer capability and 
profit-maximizing strategy of the donor firm. De- 
cisions by international firms favoring either li- 
censing or direct investment are strongly in- 
fluenced by a combination of these factors. 

1, Nature of the Transferred Technology. Vari- 
ous characteristics of product design and the rel- 
ative sophistication of production techniques have 
a bearing upon the investment-licensing decision. 
Donor firms are less interested in licensing the 
product fields where substantial R and D funds 
have been invested or where they hold a techno- 
logical lead and have the resources to undertake 
direct investment. However, the shorter the prod- 
uct cycle, as in microelectronics and pharmaceuti- 
cals, the more willing a firm may be to license in 
residual markets that they are not in a position to 
exploit through direct investment. In new or 
highly sophisticated technologies, which may in- 
volve considerable teething trouble, the tendency 
is toward direct investment and a sustained rela- 
tionship with the overseas affiliate. The same ap- 
plies to certain products and processes, such as 
shuttleless looms, tunnel brick kilns, and continu- 
ous casting techniques—all of which require 
refined adjustments to local materials and cus- 
tomer preferences.* 

2. Transfer Environments in Donor and Re- 


7 Obstacles to diffusion in these fields are de- 
scribed and analyzed in G. F. Ray, “The Diffusion 
of New Technology,” Nat. Inst. Econ. Rev., May, 
1969, pp. 40-83. 
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cipient Countries. Licensing versus investment de- 
cisions by international firms are influenced by a 
variety of legal constraints in both the donor and 


recipient countries, affecting the transfer and ' 


ownership of investment resources. The competi- 
tive position of a firm at home and abroad (which 
in turn may depend upon uniqueness of the firm’s 
product, its corporate skills, and market accessi- 
bility) also has a strong bearing on the firm’s will- 
ingness to license versus an insistence upon equity 
shares. Laws controlling foreign investment, anti- 
trust provisions in the U.S. particularly, and tax 
structures at home and abroad also affect choices 
between licensing and investment. 

International firms experience particular diffi- 
culties in developing economies, which stem from 
the early stages of industrial development and the 
limited size of internal markets, coupled with eco- 
nomic policies of forced industrialization and a 
general tendency toward economic nationalism. 
Developing economies generally lack the full 
range of skills needed to run a successful manu- 
facturing operation, but insistence on national 
ownership and staffing often inhibits even the in- 
terim use of foreign technicians in vital areas of 
plant operations. Policies of protection and high 
domestic content also create serious problems in 
local procurement. More recently, governments in 
developing countries have been urging local man- 
ufacturers to produce for export markets, which 
places an even heavier burden on technology 
transfer agents in terms of quality and cost com- 
petitiveness. Exchange controls associated with 
industrialization policies and balance-of-payment 
difficulties add to the problem of running plants 
in developing economies and remitting equity 
earnings or royalties and licensing fees.? 

3, Recipient Firm’s Characteristics. In consider- 
ing whether to enter into a license arrangement as 
an alternative to direct investment, the technical 
absorptive capability of the recipient firm and its 
potential in competitive markets are major fac- 
tors.4 For example, licensing arrangements are of- 


*For an analysis of encountered difficulties, see 
author’s Manufacturing Problems in India: The 
Cummins Diesel Engine Experience (Syracuse 
Univ. Press, 1967); and author’s Automotive In- 
dustries in Developing Economies, World Bank Staff 
Occasional Paper No. 8 (Johns Hopkins Press, 1969). 

*For an analysis of differences in absorptive cap- 
abilities among Japanese component and subassem- 
bly manufacturers in the jet aircraft field, see 
George Hall and Robert Johnson, “Transfer of U.S. 
Aerospace Technology to Japan,” paper delivered at 
the Conference of Technology and Competition in 
International Trade, sponsored by the Universities- 
National Bureau Committee on Economic Research 


ten preferred with industrially-advanced partners, 
because of the ease of transfer coupled with the 
advantages of cross-licensing. Direct investment 
is sometimes preferred in underdeveloped coun- 
tries because of the uncertainties and added dif- 
culties in imparting technology in those areas. 
Donor firms are also more willing to disclose 
technical know-how to less sophisticated partners 
in developing countries than they are to industri- 
ally-advanced firms, which may eventually be- 
come serious commercial rivals in third markets. 
Where the donor firm has a strong technological 
lead and a dynamic R and D program to maintain 
that lead, this consideration may be less impor- 
tant, 

4, Donor Firm Characteristics. The transfer ca- 
pability, financial position, and corporate philoso- 
phy of the donor firm are among the decisive fac- 
tors influencing licensing-investment decisions. 
International firms may realize returns on their 
technological assets in a variety of ways: divi- 
dends on equity investment, sale of components 
and parts, royalties, licensing fees, and technical 
assistance fees. Direct investment involves the 
commitment of financial and managerial resources 
to which there are limits, even for the largest cor- 
porations. For example, in the automotive field, in- 
ternational firms have had to develop low-cost 
systems to package and ship components and pro- 
vide cadres of managers and technicians to staff 
overseas assembly and manufacturing operations 
in newly industrializing countries. Even straight 
licensing arrangements often require commitment 
of managerial resources and the development of 
new corporate capabilities, if product standards 
are to be maintained internationally. Corporate 
views on how to maximize long-run profits (costs 
of developing transfer capabilities as against ben- 
efits from licensing versus direct investment) 
have a strong bearing upon the chosen transfer 
mode. Certain firms view technology as an inte- 
gral part of their marketing-manufacturing pack- 
age and insist on full ownership and control to 
maximize international profit," 


(New York, 1968), For distinctions made in foreign 
licensing arrangements with firms of differing com- 
petitive potential in the diesel engine manufactur- 
ing field, see authors Manufacturing Problems in 
India, op. cit., pp. 24-28. 

sOn the trend toward global decisions on the 
location of production, product mix, supply procure- 
ment, interaffiliate pricing, and the coordination of 
marketing, fesearch, and financial programs, see Jack 
Behrman, Some Patterns in the Rise of the Multi- 
national Enterprise (Univ. of North Carolina, 1969), 
pp. 62-94. For an analysis of why international firms 
seek to control their international operations, see 
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Conflicting Interests over Licensing versus 
Investment Choices 


International firms prefer direct investment to 
licensing where: (a) the financial and human re- 
sources are available, (b) control over present 
and future market developments is desirable, par- 
ticularly with products and techniques having a 
longer life cycle, (c) the firm fears licensing will 
result in the give-away of valuable know-how or 
will threaten its position in established markets, 
(d) the transfer involves a broad line of products 
or is an integrated part of marketing and financial 
management, (e) the technology is highly com- 
plex or the foreign affiliate. lacks industrial so- 
phistication and the transfer requires a prolonged 
and sustained relationship to effect the transfer, 
or (f) there is a concern over protecting the 
product standards or trade name. Also, for U.S. 
firms, transfer to controlled subsidiaries avoids 
most antitrust aspects entailed in licensing to 
third parties. 

International corporations favor licensing over 
investment where: (a) the market is too small to 
warrant investment or the product cycle or pro- 
prietary position is ephemeral; (b) the firm has a 
marketable technology, but lacks the resources or 
experience for direct involvement; (c) direct in- 
vestment is precluded by legal constraints or 
seems to involve high risk and uncertainty of a 
political or economic nature; (d) reciprocal 
benefits are obtainable through cross-licensing; or 
(e) patent litigation or competitive technological 
development may be avoided.® 

The major conflicts over technology transfer 
between donor firms and recipient firms (and 
their governments) concern pricing, ownership, 


Charles P. Kindleberger, American Business Abroad 
(Yale Univ. Press, 1969), pp. 1-36. See also Sidney 
E. Rolfe, The International Corporation, report pre- 
pared for the XXII Congress of the International 
Chamber of Commerce, Istanbul, May 31-June 7, 
1969 (I.C.C., 1969); and Sanford Rose, “The Re- 
warding Strategies of Multinationalism,” Fortune, 
Sept. 15, 1968, pp. 96-183. 

‘The pros and cons of domestic and foreign 
licensing practices from the commercial and legal 
standpoints are analyzed in Joseph S. Cardinale, 
Manual on the Foreign License and Technical As- 
sistance Agreement (Thomas Ashwell, 1958); K. S. 
Goldschmid, International License Contracts: A 
Practical Guide (Copenhagen: Ministry for Foreign 
Affairs, 1968); E. B, Lovell, Domestice Licensing 
Practices: Experiences in Marketing Management 
(National Industrial Conference Board, 1958); 
E. B. Lovell, Appraising Foreign Licéusing Per- 
formance (National Industrial Conference Board, 
1969), and G. M. Pollizien and G. B. Bronfen, eds., 
| International Licensing Agreements (Bobbs-Merrill, 
_ 1965). 
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and long-term technological development. The 
pricing of technology and the mode of transfer 
(licensing versus investment) are essentially de- 
termined by the degree of competition among do- 
nor firms, the relative bargaining power of the 
contracting parties, and the regulations imposed 
by recipient governments.” In Japan, for ex- 
ample, there is a purposeful effort to put owner- 
ship and control of acquired technology in Japa- 
nese hands and to nurture indigenous technological 
absorptive and innovative capabilities. For these 
reasons, licensing is the preferred mode of techno- 
logical transfer on imported technology. The Jap- 
anese government also reviews licensing and 
investment agreements to assure there are no 
unreasonable constraints on its future use for trade 
in world markets.® 

Many developing countries now share a similar 
concern about developing indigenous technological 
capabilities and prefer licensing or majority share 
indigenous ownership to foreign control. They are 
also resentful of the price charged for acquired 
technology.® It has also been argued that foreign 
corporations often remit earnings from manufac- 
turing operations based upon domestic resources, 
to which a thin veneer of foreign investments in 
technology and capital has been added. These 
high returns are augmented by overvalued ex- 
change rates that are typical of developing coun- 
tries, 

In many instances, governments in developing 


‘Factors influencing decisions by international 
corporations relating to technology transfers are 
analyzed in G. C. Hufbauer, Synthetic Materials 
and the Theory of International Trade (London: 
Gerald Duckworth, 1966), pp. 89-92; Robert B. 
Stobaugh, Jr., “Where in the World Should We Put 
that Plant?” Harvard Bus. Rev., Jan.-Feb., 1969, 
pp. 129-36; Raymond Vernon, “International In- 
vestment and International Trade in the Product 
Cycle,” Q. J. E., May, 1966, pp. 190-207; and Richard 
D. Robinson, “Ownership Across National Frontiers” 
(working paper prepared for the Sloan School of 
Management, Massachusetts Inst. of Tech., Feb., 
1969, mimeographed). 

tOn the impact of government controls upon the 
acquisition of foreign technology, including the in- 
digenous development of technology in Japan, see 
Terutomo Ozawa, “Imitation, Innovation, and 
Trade: A Study of Foreign Licensing Operations in 
Japan” (doctoral dissertation, Columbia Univ., 
1966), 

"On the growing concern of developing countries 
over the costs and constraints imposed upon trans- 
ferred technology, see Miguel S. Wionezek, Ar- 
rangements for the Transfer of Operative Tech- 
nology to Developing Countries, Preliminary Report 
for a Case Study of Mexico, prepared for the 
United Nations Economic and Social Council (E/ 
4452/Add.3, Mar. 6, 1968), 
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countries have taken the view that it is unreason- 
able for technology donors to extract a rent over 
and above costs for services rendered in technol- 
ogy transfer. Most governments in developing 
countries tend to underestimate the run-in prob- 
lems incurred in implanting acquired technology. 
These governments have argued that foreign in- 
vestors should “place less reliance on the profit 
motive” and “should consider technical know- 
how as something to be shared with developing 
countries.”2° The more adverse the environment 
and the more complex the technology, the more 
resources it takes to effect the transfer and the 
less willing or able a corporation may be to effect 
the transplant, unless adequately compensated. 
Developing economies pose a special set of di- 
lemmas for international firms. In many in- 
stances, these firms feel that it is only through 
the intensive and sustained relationship associated 
with significant ownership and control that tech- 
nology can be transplanted effectively and that 
they can earn an adequate return. Implicit here 
are certain assumptions, real or imagined, that 
equity ownership means control of factors af- 
fecting long-term profit maximization, such as in- 
ter-affiliate pricing, production and marketing lo- 
gistics, and the maintenance of product standards. 
They feel under normal licensing arrangements, it 
is much more difficult to earn what is considered 
an adequate return from royalties and technical 
assistance fees, especially if the firm is to main- 


. tain its product standards and protect its trade 


name. Some firms have solved this dilemma by 
licensing know-how under another local product 
trade name and in effect accepting a dual stan- 
dard in the quality and performance of its prod- 
ucts. (Caterpillar Tractor does not grant the use 
of its name on products built by anyone other 
than its own subsidiaries.) In certain processing 
and engineering industries, many firms have 
adopted a policy of only transferring less sophisti- 
cated or stable technology and equipment, and to 
minimize technological experimentation. 
Willingness to accommodate technology pur- 
chaser’s demands for licensing versus investment 
arrangements depends in part upon the donor 
firm’s success in home markets and long-term 
growth strategy. This includes a willingness to 
commit financial resources and develop transfer 


” Government of Pakistan, Department of Invest- 
ment Promotion and Supplies, Development of Pri- 
vate Foreign Invesiment in Pakistan, document pre- 
pared for the U.N. Panel Conference on Private 
Foreign Investment in Developing Countries, Am- 
sterdam, Feb. 16-20, 1969 (Karachi: Government 
of Pakistan, 1969). 
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capabilities. Small firms rarely can afford these 
commitments, and large firms are sometimes un- 
willing to adjust corporate philosophy and prac- 
tice to new patterns of world enterprise. The poli- 
cies and practices of certain firms are cited at this 
point to demonstrate the generalizations that have 
been drawn thus far. 

In the development and manufacture of semi- 
conductors, there are four firms that dominate 
the field: Bell Laboratories (Western Electric), 
Fairchild Camera and Instrument, Texas Instru- 
ments, and Motorola.1! Each firm has a some- 
what different transfer policy reflecting difference 
in corporate capabilities, market position, and 
profit-maximizing strategies. Product designs and 
production techniques in the semiconductor field 
are intricate and complex, and keys to commer- 
cial success are: (a) manufacturing at competitive 
costs; (b) access to state-of-the-art technology, 
which may become obsolete in three to five years; 
and (c) a continuing R and D effort to provide 
a favorable cross-licensing bargaining position. 
Patents are often filed as a bargaining device for 
obtaining cross-licensing arrangements or gaining 
entry to a market on advantageous terms. 

Bell Labs (Western Electric) has a liberal li- 
censing policy, at home and abroad, the basic ob- 
jectives of which are to avoid patent litigation and 
to obtain the benefits of cross-licensing. In cases 
involving unilateral licensing, somewhat higher 
royalties are charged. Antitrust considerations also 
demand an open-licensing policy. Texas Instru- 
ments prefers to utilize its patents and know-how 
overseas through wholly-owned subsidiaries. They 
believe that in the fast moving electronics indus- 
try, maximum profit from new technological ad- 
vances can best be realized through close proprie- 
tary control, which maximizes penetration in 
overseas markets and provides opportunities for 
cross-fertilization of ideas. Licensing is also used 
as a residual means for income and cross-licensing 
opportunities. Fairchild cross-licenses new tech- 
nology to other American firms, but prefers direct 


2 Bell Labs has pioneered basic technology and 
owns strategic patents and know-how in the semi- 
conductor field, including the “diffusion process,” 
which is used in manufacturing transistors and inte- 
grated circuits. Fairchild developed a special tech- 
nique known as the ‘Planar process” to mass-produce 
crystalline devices at low unit costs. Crystals of 
varying quality are grown in batches over a six-week 
period-—the trick is to get a high yield of high-qual- 
ity crystals.” Texas Instruments also holds various 
patents in the production of semiconductor crystals 
along with basic patents for the invention of inte- 
grated circuits. (See forthcoming study by John 
Tilton, Brookings Institution, “Diffusion of Semi- 
conductor Technology.”) 
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Investment through wholly-owned subsidiaries 

outside the United States. They adapt product de- 

signs and production techniques abroad to assure 

Maximum return from overseas markets. Motor- 

ola transmits manufacturing know-how on vari- 

ous devices and circuits to wholly-owned foreign 
subsidiaries in three stages, beginning with per- 
formance testing and marketing of assembled prod- 
ucts, then assembly of products, and finally pro- 
duction of basic materials used in semiconductors, 
The development and manufacture of comput- 
ers is another field subject to rapid technological 
change. At International Business Machines, com- 
puter technology has evolved over the past ten 
years from vacuum tubes to transistors and then 
integrated circuits. As IBM’s technological base 
‘has grown larger and more complex (they now 
i have seventeen plants in fourteen countries), di- 
rect investment has increased proportionately in 
order to recoup their substantial R and D invest- 
ments and maintain targeted growth rates. Corpo- 
rate income is derived from a package of services, 

| which includes building and designing computers, 
equipment manufacture, and programming and 
. application of computer technology. IBM insists 
on 100-percent ownership, so as not to dilute cor- 
| porate decisions on pricing, profit remittances, 
| and international allocation of resources. After 

; prolonged negotiations, the Japanese government 
finally agreed to allow 100-percent ownership, 
‘mainly to acquire computer-application tech- 

niques, in which the other three or four computer 
firms now in the Japanese market are weak. 

| IBM also has a wholly-owned subsidiary in In- 

dia, which produces a product line for both the 

domestic and export markets. About 20 percent 
of a medium-size computer is manufactured lo- 
cally (assembly, grey iron casting, some machin- 
ing of parts, and wiring of electric circuits), The 

Indian plant also manufactures for export an 

Inexpensive key punch machine with nearly 70 
percent local content. The Indian government has 
been urging IBM to extend its manufacturing op- 
erations in the small-size computer field for ex- 
port. It is a fundamental principle at IBM to 
Maintain technological parity (which includes 
product designs and quality standards) in all 
overseas manufacturing operations. The Indian 
government has also been unsuccessful in persuad- 
ing IBM to reduce its 100-percent ownership. 

_ A large American subsidiary in the petrochemi- 
cal field establishes overseas manufacturing afli- 
ates where their technology has a competitive ad- 
vantage over local products and/or processing 
techniques. They prefer direct investment and 
full subsidiary control in order to fully exploit 


i 
i 
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their product line. They are especially concerned 
over proprietary rights in new product areas in- 
volving secret know-how that has limited patent 
protection, The firm is willing to join with local 
partners that afford a unique access to the local 
market or provide needed local capital. They only 
license technology which does not compete with 
their own commercial plans to exploit a market 
through equity investment or which has no near- 
term application. They cross-license in industri- 
ally-advanced markets to avoid patent litigation 
or duplicative R and D expenditure. 

Ciba, a Swiss manufacturer of chemicals, plas- 
tics, and pharmaceuticals, also prefers direct in- 
vestment and complete control over its associated 
companies. They are reluctant to license technical 
processes, but are prepared to establish joint ven- 
tures where necessary. This firm is more likely to 
license technology resulting from screening and 
testing than products and techniques derived 
from basic research. 

Pilkington Brothers, a British firm that devel- 
oped a new technique for manufacturing flat 
glass, has a technology transfer policy which is 
largely a function of world market structure and 
corporate philosophy. The “float glass process” 
which they developed is an advanced technique 
for manufacturing high-quality flat glass of varying 
thickness on a large scale at costs considerably 
lower than that of polished flat glass. Pilkington’s 
technique requires an experienced glass manufac- 
turer and a large market to exploit the tech- 
nology effectively. This firm has established full 
ownership or joint ventures, mostly with British 
Commonwealth countries of sufficient size to jus- 
tify a local plant. In Europe, the United States, 
and Japan, the existence of established flat-glass 
manufacturers has led to licensing arrangements. 
Pilkington’s policy is to cross-license subsequent 
patents and know-how without further payments 
between licensor and licensee as a means for en- 
couraging the more rapid advancement of the in- 
dustry as a whole. 

International firms sometimes follow different 
principles in different product lines. Sulzer Broth- 
ers, a large Swiss engineering company, developed 
decades ago a marine diesel engine now used ex- 
tensively in maritime fleets throughout the 
world. These engines are manufactured in ship- 
building countries by marine engineering firms 
under license from Sulzer. More recently, after a 
substantial research and development effort, they 
successfully introduced a shuttleless loom into the 
world market. Ten years after the start of com- 
mercial production, they still manufacture these 
looms in their Swiss factory for export to world 
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markets through their own sales outlets. As long 
as Sulzer is technically ahead, they delay transfer- 
ring manufacturing know-how. When transfer is 
deemed advantageous, they prefer majority par- 
ticipation to assure the maintenance of technical 
standards and to maximize earnings; minority 
shares are accepted only where it enhances 
market entry. Their overall policy is to avoid 
granting exclusive licenses, so that they may con- 
tinue to sell in that market should the licensee 
fail. 


Concluding Remarks 


The international corporation has emerged as 
an important instrumentality of resource alloca- 
tion in the world economy. This role goes well 
beyond the classical concept of market mecha- 
nisms and is more in the mainstream of Schum- 
peter’s contribution on the entrepreneurial role. 
Major factors influencing pricing and allocation 


efficiencies are how the contracting parties view. 


the costs and benefits of technology transfer and 
the competitiveness in donor and recipient mar- 
kets. It does not necessarily follow that an 
intensification of technological dissemination will 
lead to more effective utilization of world re- 
sources; transfer induced by protection of na- 
tional markets increases overall resource costs of 
world production and nurtures technological stag- 
nation. But flexibility on the part of international 
corporations in chosing alternative modes of 
transfer can lead to a wider dissemination of 
technology and better resource utilization 
throughout the world. 

Between industrially-advanced partners, open- 
licensing policies, which includes cross-licensing, 
contribute to technological progress. How to in- 
duce these practices is a matter of public policy, 
beyond the scope of this paper. Similarly, public 
policies to assure competitive pricing of technol- 
ogy relates to larger issues of competition in sup- 


plier markets and the relative bargaining position 
of purchasers. Issues of excessive rent to technol- 
ogy donors, including returns to indivisible pack- 
ages of production and marketing services, are 
also part of larger questions of market structure 
and bargaining positions. 

Developing countries are in a somewhat disad- 
vantageous position in acquiring technology at 
competitive costs. This stems from a dearth of 
financial resources and basic deficiencies in both 
technological absorptive capacity and in the 
broader spectrum of production and marketing 
capabilities. An even more fundamental issue for 
the developing countries is whether they can ac- 
quire needed technology through licensing ar- 
rangements, and thereby avoid direct investment 
and associated foreign control. National policies 
may be undertaken along the lines of measures 
adopted in Japan to reinforce the bargaining posi- 
tion of local firms and their access to technology 
sellers in the world market. More complete 
knowledge of what the world market has to offer 
in the way of technology suppliers would improve 
procurement efficiencies. The fact is that certain 
international firms are more willing and able than 
others to adjust industrial transfer to the special- 
ized needs of developing economies.7* 

4 See authors “Role of Science and Technology in 
Advancing Development of Newly Industrializing 
States,” Socio-Economic Planning Sciences, Dec., 
1969, 

“For example, DuPont of Mexico has been active 
in adapting acquired technology to the scale of de- 
mand of the Mexican market without incurring an 
excessive cost premium. Cummin’s Engine Company 
has designed and built a diesel series to meet market 
demands both in developing countries and in certain 
specialized markets of industrialized areas. Massey- 
Ferguson in Mexico and Fiat in Yugoslavia have 
both structured their investments to minimize dis- 
economies of small-scale production and built-in 
technological obsolescence. See author’s Industrial 


Technologies for Developing Economies (Praeger, 
1969), pp, 45-53. 


THE EFFICIENCY (CONTRADICTIONS) OF 
MULTINATIONAL CORPORATIONS 


By STEPHEN HYMER 
Vale University 


Multinational corporations are a substitute for 
the market as a method of organizing interna- 
tional exchange. They are “ ... islands of con- 
scious power in an ocean of unconscious coopera- 
tion,” to use D. H. Robertson’s phrase.? This es- 
say examines some of the contradictions of this 
latest stage in the development of private busi- 
ness enterprise. 

At the outset, we should note that the multina- 
tional corporation raises more questions than eco- 
nomic theory can answer. Multinational corpora- 
tions are typically large firms operating in imper- 
tect markets and the question of their efficiency is 
a question of the efficiency of oligopolistic deci- 
sion making, an area where much of welfare eco- 
nomics breaks down, especially the proposition 
that competition allocates resources efficiently 
and that there is a harmony between private 
profit maximization and the general interest. 
Moreover, multinational corporations bring into 
high definition such social and political problems 
as want creation, alienation, domination, and the 
relationship or interface between corporations and 
national states (including the question of imperi- 
alism), which cannot be analyzed in purely “eco- 
nomic” terms. 


I, Division of Labor and the Extent of the Firm 


Our starting point is the fact that there are two 
kinds of division of labor: the division of labor 
between firms coordinated by the markets; and 
the division of labor within firms, coordinated by 
entrepreneurs. International trade theory has 
been mainly concerned with the first of these and 
has long stressed the desirability of widening in- 
ternational markets to increase the division of la- 
bor and exchange. Far less attention has been 
paid to the parallel proposition that the division 
of labor within a firm is limited by the extent of 
the firm and the economic and social questions 
this raises. 

Unfortunately, the empirical evidence is not 
very helpful in deciding the degree to which large 
international firms should be encouraged in order 


*D. H. Robertson quoted in R. H. Coase, “The 
Nature of the Firm,” Economica, New Series, 1937, 
pp. 386-405. Reprinted in G. S. Stigler and K. E 
Boulding, Readings in Price Theory (Richard D. 
Irwin, Ine, 1932). 
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to reap the benefits of internal specialization and 
exchange. Few studies have been made on the re- 
lationship of foreign investment to a firm’s overall 
efficiency and as far as quantitative evidence Is 
concerned, we must view this question as a com- 
pletely open one. With regard to the effect of 
size, the evidence is more plentiful but not con- 
clusive. A number of studies on differences in per- 
formance of large and small firms have in general 
concluded that firms experience economies of 
scale up to a certain minimum size, after which 
there is little relationship between size and per- 
formance, Applying these results to the multina- 
tional corporation suggests that most parent firms 
are large enough to have exhausted economies of 
scale without foreign investment, although many 
of their subsidiaries may be too small to stand on 
their own feet. 

These tests, however, have several inadequacies 
and may seriously underestimate the advantages 
of size. The major difficulty is that large firms are 
seldom engaged in exactly the same activities as 
medium-sized or smaller firms and their perfor- 
mance is not really comparable. The fact that 
very large firms do not seem to be significantly 
more profitable than their smaller rivals or to 
grow significantly faster does not preclude the 
possibility that they are specializing in activities 
where size is of great advantage and which would 
not be undertaken if the large firms did not exist. 
The structure of output within a country could 
well be a function of the size distribution of its 
firms without there being observable differences 
between large and small firms with regard to the 
more commonly studied characteristics. 

The qualitative evidence on the structure of 
business enterprise and its evolution through time 
suggests that both size and internationality have 
important positive effects on a firm’s strength 
and ability. Since the beginning of the industrial 
revolution there has been a steady increase in the 
size of manufacturing firms, so persistent that it 
might almost be formulated as a general law of 
capital accumulation. These increases in size were 
accompanied by important changes in organiza- 
tional structure involving both increased subdivi- 
sion or differentiation of tasks and increased inte- 
gration through the creation of new organs of 
control. Business administration became a highly 
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specialized activity with its own elaborate division 
of labor; and the corporation developed a brain 
to consciously coordinate the various specialties 
and to plan for the survival of the organism as a 
whole. 

Chandler? distinguishes three major stages in 
the development of corporate capital. First, the 
Marshallian firm, organized at the factory level, 
confined to a single function and a single indus- 
try, and tightly controlled by one or a few men 
who, as it were, see everything, and decide every- 
thing. The second stage emerged in the United 
States at the end of the nineteenth century when 
rapid growth and the merger movement led to 
large national corporations, and a new structure 
of administration was developed to deal with the 
new strategy of continent-wide, vertically inte- 
grated production and marketing. The family firm 
gave way to the modern corporation with a highly 
elaborate administrative structure to organize the 
many disparate units of a giant enterprise. The 
next stage, the multidivisional corporation, began 
in the 1920’s and gathered great momentum after 
the second World War. It too was a response to a 
new marketing strategy. To meet the conditions 
of continuous innovation, corporations were de- 
centralized into several divisions, each specializing 
in one product line and organized as an almost 
autonomous unit similar in structure to the na- 
tional corporation. At the same time, an enlarged 
corporate brain was created in the form of the 
general office to coordinate the various divisions 
and to plan overall growth and survival. This 
form is highly flexible and can operate in several 
industries and adjust quickly to rapidly changing 
demands and technology. 

With each step in the development of business 
administration, capital obtained new power and 
new horizons. As Chandler and Redlich? point 
out, there are three levels of business administra- 
tion. Level three, the lowest level, is concerned 
with managing the day-to-day operations of the 
enterprise; i.e., keeping it going within the estab- 
lished framework. Level two is responsible for 
coordinating the managers at level three. Level 
one’s function is goal determination and planning; 
ie., setting the framework for the lower levels. In 
the Marshallian firm all three levels are embodied 
in one entrepreneur. In the national corporation, 


2 Alfred D. Chandler, Strategy and Structure (Dou- 
bleday & Co., 1961). 

* Alfred D. Chandler and Fritz Redlich, “Recent 
Developments in American Business Administration 
and Their Conceptualization,” Bus. Hist. Rev., 
Spring, 1961. 
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the top two levels are separated from the bottom 
level. In the multidivisional corporation, diff- 
erentiation is far more complete; level three is 
completely split off from level two and is concen- 
trated in the general office whose specific function 
is strategy, not tactics. 

In other words, the process of capital accumu- 
lation has become more and more specialized 
through time, As the corporation evolved, it de- 
veloped an elaborate system of internal division 
of labor, able to absorb and apply both the physi- 
cal sciences and the social sciences to business ac- 
tivity on a scale which could not be imagined in 
earlier years. At the same time, it developed a high- 
er brain to command its very large concentration 
of wealth. This gave it the power to invest on a 
much larger scale and with a much wider time-ho- 
rizon than the smaller, less developed firms that 
preceded it. The modern multidivisional corpora- 
tion is thus a far cry from the Marshallian firm in 
both its vision and its strength. The Marshallian 
capitalist ruled his factory from an office on the 
second floor. At the turn of the century, the pres- 
ident of a large national corporation was lodged 
io a higher building, say on the seventh floor, 
with wider perspectives and greater power. In the 
giant corporation of today, managers rule from 
the top of skyscrapers; on a clear day, they can 
almost see the world. 

Each step in the evolution of business enter- 
prise had important implications for the structure 
of the international economy, just as each excur- 
sion into the international economy provided new 
challenges to the corporation and speeded its evo- 
lutionary development. In a world of Marshallian 
firms, commodity trade and portfolio capital were 
the main engines of international exchange. 
Movement of enterprise between countries was 
sharply limited because firms were small and 
lacked the appropriate administrative structure. 
The diffusion of Marshall’s vital fourth factor, 
organization, from advanced to less advanced 
countries was therefore exceedingly slow. Move- 
ments of portfolio capital were substantial, at 
times, because the small Marshallian firms were 
associated with a highly developed banking and 
financial system. But the ability of less advanced 
countries to absorb capital (and technology) was 
limited to the rate at which they could build up 
their own organizations, a slow and difficult pro- 
cess given the negative policies of most govern- 
ments in eAfrica, Asia, and Latin Ameri- 
ca, especially those in colonial dependencies. The 
range of goods which could be produced was thus 
restricted and the possibility for international 
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trade to equalize factor prices was severely lim- 
ited.* 

The national corporation opened new possibili- 
ties of transferring organizational abilities inter- 
nationally. The new administrative structure and 
financial power enabled firms to undertake direct 
foreign investments and organize large-scale pro- 
duction in mining and manufacturing in foreign 
countries, However, this migration of business en- 
terprise occurred only on a limited scale and was 
usually restricted to a narrow activity; Le., to ac- 
quiring raw materials used by the parent company 
or to exploiting some technological advance or dif- 
ferentiated product developed by the parent 
company. Moreover, to the extent that invest- 
ment strengthened the firm’s market control, its 
, effect was considerably less beneficial and perhaps 
, even negative. 

The modern multidivisional or conglomerate 
' enterprise is a much more powerful organizational 
form than the national corporation and appears 
capable of integrating world production and ex- 
change to a much larger extent. Larger size and a 
more advanced administrative structure give it a 
much wider horizon leading in many cases to a 
‘global outlook and a transformation to the stage 
'of multinational enterprise. It seems that after a 
certain point, a corporation comes to think in 
terms of its world market position rather than 
merely its United States or European market pos- 
ition and to plan in terms of worldwide factor 
availabilities and demand patterns. Since the pro- 
cess is just beginning, it is difficult to evaluate 
how strong this tendency will be. However, it is 
clear that at present large corporations are con- 
sciously moving towards an international perspec- 
tive much faster than other institutions and espe- 
cially much faster than governments, and are in 
the vanguard of planners of the new international 
economy created by the aeronautical and elec- 
tronic revolutions. Since multinational corpora- 
tions also have great financial and technical re- 
sources, they will certainly have many successes 
and will be able to speed up the spread of tech- 
nology and to organize activities until now impos- 
sible. They are a large step forward but this is 
not, however, the same thing as saying that they 
serve the general interest as well as their own, 
that they are the best way to exploit the possibili- 
ties of modern science, or that they do not create 


t Stephen Hymer and Stephen Resniek, ‘Interna- 
tional Trade and Uneven Development,” in J. N. 
Bhagwati, R. W. Jones, R. A. Mundell, Jaroslav 
Vanek, eds., Kindleberger Festschrift (M.I.T. Press, 
forthcoming). 


certain highly intractable problems which greatly 
impede their efficiency. We turn to these consider- 
ations. 


II. Bigness and Fewness 


Multinational corporations enlarge the domain 
of centrally planned world production and de- 
crease the domain of decentralized market-di- 
rected specialization and exchange. Bigness is thus 
paid for, in part, by fewness, and a decline in 
competition since the size of the market is limited 
by the size of the firm. The precise effect of the 
present wave of direct investment on seller con- 
centration in world markets is not well estab- 
lished. On the one hand, improved communica- 
tions are breaking down barriers to trade and wid- 
ening the market facing most buyers. On the 
other hand, direct foreign investment tends to re- 
duce the number of alternatives facing sellers and 
to stay the forces of international competition. A 
great deal of statistical work needs to be done to 
evaluate the net effect of these two tendencies 
and establish the exact trend in the level of seller 
concentration, taking into account the growing in- 
ternational nature of the market. All that can be 
said at present is that the world level of concen- 
tration is much higher than it would be if foreign 
investment and domestic mergers were restricted. 
Since most countries are encouraging mergers at 
home and foreign investment abroad, for better 
or worse, the opportunity to increase competition 
by maintaining numbers is not being taken up. 

Direct foreign investment thus has a dual na- 
ture. It is an instrument which allows business 
firms to transfer capital, technology, and organi- 
zational skill from one country to another. It is 
also an instrument for restraining competition be- 
tween firms of different nations. Analyzing any 
particular case is an exceedingly complex matter, 
as the antitrust literature shows.” For present 
purposes, the important point is to note that the 
general presumption of international trade eco- 
nomists in favor of free trade and free factor 
movements, on the grounds of allocative effic- 
iency, does not apply to direct foreign investment 
because of the anticompetitive effect inherently 
associated with it. Just as in antitrust theory 
there are recognized reasons, within the frame- 


s See also Stephen Hymer, “Direct Foreign Invest- 
ment and the National Economic Interest,” Peter 
Russel, ed., Nationalism in Canada (Toronto: Mc- 
Graw-Hill of Canada, 1966); Yale Economic Growth 
Center, Paper No. 108; “L’Impact des Firmes Inter- 
nationals,” in M. Bye, ed., La Politique Industrielle 
de L’Europe Intégrée (Paris: Presses Universitaires 
de France, 1968). 
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work of neoclassical economics, for preventing a 
firm from merging with another firm or from in- 
creasing its share of the market by growth, there 
are also international antitrust reasons for pre- 
venting a firm of one country from taking over a 
firm in another country or from acquiring or in- 
creasing its share of foreign production. Since this 
point can be easily misunderstood, it is important 
to stress that this is not a second-best argument 
but a genuine argument on antimonopoly grounds 
for interfering in international markets. A re- 
striction on direct investment or a policy to break 
up a multinational corporation may be in some 
cases the only way of establishing a higher degree 
of competition in that industry. National anti- 
trust measures cannot substitute for international 
antitrust when, for example, one of the major po- 
tential competitors to a domestic firm is its sister 
or parent affiliate within the same multinational 
group. In short, when we leave the conditions of 
perfect competition we lose the assumption of the 
invisible hand. 

This argument, it should be noted, provides an 
Important rationale for the infant entrepreneur 
argument supporting protection. Temporary pro- 
tection of a weak firm from a stronger firm can 
improve the competitive structure of the industry 
in future periods by maintaining numbers. In the 
present context, the cost of this protection would 
have to be borne by the country that offers it 
while the benefits would accrue to the world as a 
whole. Thus, in reverse of the usual arguments, 
myopic behavior will lead to too little protection 
rather than too much. This presents a particularly 
acute problem in the case of underdeveloped 
countries. These countries typically do not sell 
commodities or buy capital or technology in com- 
petitive markets where there is an established 
price at which they can trade whatever quantity 
they want. Instead, they frequently face only a 
few potential buyers of their raw materials or 
their manufactured goods and a few potential sel- 
lers of a particular technology. The price they re- 
ceive or pay therefore depends on their skill and 
strength in bargaining and not on market condi- 
tions alone. The less developed the country, the 
greater its disadvantage in the bargaining process 
because it has fewer organizations that are in any 
way a match for the giant companies with which 
it is dealing. Given the oligopolistic front main- 
' tained by the firms from developed countries, the 
underdeveloped countries need to devote an impor- 
tant share of their scarce resources to building up 
national enterprises which they can control and 
use in bargaining with foreign oligopolists. Ironi- 
cally, their stronger bargaining position, by in- 


creasing competitiveness, may improve general 
welfare in the rich countries as well—although it 
will harm those in the monopoly position. 


Il. The International “Trickle Down” 


Many economists, in dealing with oligopoly, 
prefer to stress, as Schumpeter did, that the com- 
petition that counts lies in creative destruction 
through the introduction of new technology and 
new products. In that case, an oligopolistic 
market structure, even though it interferes with 
static optimum allocation, may be a necessary or 
at least a contributing factor to dynamic opti- 
mum allocation in a private enterprise system, be- 
cause it allows innovators to capture some of the 
benefits of their discoveries and thus provides the 
incentive for research and development. The rec- 
ord of the United States shows that one cer- 
tainly cannot fault oligopoly on the grounds that 
it does not produce a very rapid rate of techno- 
logical change and product innovation. (Indeed it 
is easier to argue that the rate of change is too 
high.) One can expect international oligopoly via 
multinational corporation to provide the same 
kind of dynamic environment for the world econ- 
omy as a whole. ` 

The question of efficiency therefore hinges on 
the direction of change rather than the rate of 
change. An analysis of this problem involves an 
excursion Into unexplored terrain since we do not 
now have an adequate theory on how corporations 
choose between the available paths of innovation. 
We certainly cannot assume that market forces 
compel firms to choose the optimum path. It is 
true that an innovation must, to some extent, 
meet the market test for a corporation to survive. 
However, what is at stake here is not whether the 
consumer has some choice but rather whether an 
oligopolistically competitive market structure 
provides him with the full range of choices possi- 
ble.* Oligopolists tend to copy each other, and 


' their predictions as to what the consumer wants 


are often self-fulfilling, since in fact this is all 
that the consumer is offered. If we had only large 
numbers of independent decision centers could we 
assume that all avenues had been explored. 

Since we cannot possibly treat this complex 
topic in any detail in the present paper, let us 
simply examine one theory of innovation closely 
associated with the multinational corporation and 
the international demonstration effect. The mark- 


*Sean Gervasi, “Publicité et Croissance Econo- 
mique,” Economie et Humanisme, Nov.-Déc., 1964. 
Harry Johnson, “The Political Economy of Opu- 
lence,” in The Canadian Quandary (McGraw-Hill, 
1962). 
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eting literature suggests’ new products typically 
follow a cycle known as trickle-down or two-stage 
marketing. An innovation is first adopted by a 
small group of individuals who act as opinion 
leaders and is then copied by others via the dem- 
onstration effect. In this process, the rich get 
more votes than everyone else, first of all because 
they have more money, second of all because they 
have discretionary income and can afford to be 
experimental, and, third, because they have high 
status and are more likely to be copied. The prin- 
ciple of consumer sovereignty cannot easily be 
applied to this process since, at most, only the 
special group in the first stage of the marketing 
process has something approaching a free choice. 
The rest have only the choice between conform- 
ing or being isolated. 

In the international economy, trickle-down 
marketing takes the form of the international 
demonstration effect. Products are first intro- 
duced in the United States or Europe and then 
spread to other countries. Multinational corpora- 
tions speed up this process by making it easier to 
transfer new products and marketing methods to 
less advanced countries. One of the key motives 
for direct investment, cited by corporations, is to 
gain control over marketing facilities in order to 
facilitate the spread of their products. If firms 
were denied control over communication and mar- 
keting facilities in the foreign countries and we had 
a regime of national firms (private or socialized) 
rather than multinational firms, the pattern of 
output would almost certainly be quite different 
than the one that is now observed. There would 
be more centers of innovation, and probably more 
variety of choices offered to the consumers, as 
each country developed products suited to its par- 
ticular characteristics. Products from one country 
would spread to other countries either through 
trade or imitation but the movement would be 
coordinated by market competition rather than 
the planning decisions of top management in a 
few corporations whose interest it is to foreclose 
competition, to restrict the choices offered, and to 
insure the survival of their own organizations. It 
is difficult to speak with professional certainty in 
this badly neglected field, but it does not appear 
to be socially efficient to allow corporations to 
monopolize information on new possibilities cre- 
ated by science. 


IV. The International Hierarchy of 
Decision Making 


Marshall, like Marx, thought that the “chief 
fact in the form of modern civilization, the kernel 


of the modern economic problem. . .”? was the 
division of labor within the factory between those 
who plan ‘and organize economic activity and 
those who work for them. In the modern corpora- 
tion the hierarchical structure of command and 
authority has been greatly elaborated from the 
simple division between owners and workers in 
the Marshallian firm, but the tensions and 
conflicts of autocracy remain. They take on par- 
ticular importance in the multinational corpora- 
tion where problems of nationalism and problems 
of authoritarianism intertwine. 

Multinational corporations are torn in two di- 
rections. On the one hand, they must adapt to lo- 
cal circumstances in each country. This calls for 
decentralized decision making. On the other hand, 
they must coordinate their activities in various 
parts of the world and stimulate the flow of ideas 
from one part of their empire to another. This 
calls for centralized controls. They must therefore 
develop an organizational structure to balance the 
need to-coordinate and integrate operations with 
the need to adapt to a patchwork quilt of lan- 
guages, laws, and customs. One solution is divi- 
sion of labor based on nationality. Day-to-day 
management in each country is left to nationals 
of that country who are intimately familiar with 
local conditions and practices and best suited to 
deal with local problems and local government. 
These nationals remain rooted in one spot, but 
above them is a layer of people who move around 
from country to country, as bees among flowers, 
transmitting information from one subsidiary to 
another and from the lower levels to the general 
office at the apex of the corporate structure. In 
the nature of things, these people, for the most 
part, will be citizens of the country of the parent 
corporation, just as we now find that the top ex- 
ecutives of most of the major corporations in the 
United States are drawn from a relatively small 
homogeneous cultural group quite distinct from 
the population of the United States as a whole. 

This creates two types of problems. In the first 
place, there is the internal problem of creating in- 
centives for foreigners whose access to the top 
corporate positions will be necessarily limited. 
The second problem is far more important and is 
in the nature of an external diseconomy. The sub- 
sidiaries of multinational corporations are fre- 
quently amongst the largest corporations in their 
country of operations and their top executives 
play an influential role in the political, social, and 
cultural life of the country. Yet these people, 


1 Alfred Marshall, Principles of Economics (Mac- 
millan, 1961), pp. 74-75. 
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whatever their title, occupy at best a medium 
position in the corporate structure and are re- 
stricted in authority and horizons to a lower level 
of decision making. The country whose economy 
is dominated by the foreign investment can easily 
develop a branch plant outlook, not only with ref- 
erence to economic matters, but throughout the 
range of governmental and educational decision 
making. 

Thus there are important social and political 
costs to International specialization in entrepren- 
eurship based on multinational corporations. The 
multinational corporation tends to create a world 
in its own image by creating a division of labor 
between countries that corresponds to the division 
of labor between various levels of the corporate 
hierarchy. It will tend to centralize high-level de- 
cision-making occupations in a few key cities in 
the advanced countries (surrounded by regional 
subcapitals) and confine the rest of the world to 
lower levels of activity and Income; i.e., to the 
status of provincial capitals, towns, and villages 
in a New Imperial System. Income, status, au- 
thority, and consumption patterns will radiate out 
from the centers in a declining fashion and the 
hinterland will be denied independence and equal- 
ity.8 ; 

This pattern contrasts quite sharply with the 
free trade system which offered both income 
equality and national independence. According to 
the factor price equalization theorem, trade al- 
lows a country to choose its own style and still 
share fully in the riches of the world. Whether 
large or small and even if its resource endowment 
. is highly skewed, it can achieve factor price 
equalization with the rest of the world by varying 
the composition of output without surrendering 
its control over its capital stock and without the 
need for its members to leave the country to find 
employment elsewhere. Now the stakes seem to 
have gone up. In order to reap the gains from in- 
ternational exchange, a country has to become 
integrated into a corporate international structure 
of centralized planning and control in which it 
plays a very dependent role. 

Countries may not be willing to play this game 
nor to completely break with it and the possibil- 
ity arises, in part suggested by the Canadian expe- 
rience, of getting the worst of both worlds. Can- 
ada has allowed an almost unrestricted inflow of 
capital and as a result has surrendered a great 
deal of national independence. At the same time, 


8 This point is developed more fully in S. Hymer, 
“The Multinational Corporation and Uneven Devel- 
opment,” in J. Bhagwati, ed., Economics and World 
Order (World Law Fund, 1970). 


she has adopted a number of policies, including 
high tariffs, which prevent international corpora- 
tions from fully rationalizing production on a 
continent-wide basis. The record shows that for- 
eign subsidiaries in Canada tend to perform at 
levels equal to their Canadian counterparts rather 
than at the higher levels of efficiency of their par- 
ent corporations. This suggests that many of the 
benefits of foreign investment have been emascu- 
Jated while many of the costs remain. 


V. Big Corporations: Small Countries 


The efficiency with which multinational corpo- 
rations can allocate resources internationally de- 
pends in large part on government policy decisions. 
If government decision making were independent 
of the structure of the private sector, we could 
view it as an exogenous factor and safely ignore it 
in an essay devoted to the multinational corpora- 
tion. However, an increase in the importance of 
multinational corporations relative to national 
corporations will clearly have an important im- 
pact on both the ability and willingness of gov- 
ernments to carry out certain types of economic 
policies. An analysis of the efficiency of multina- 
tional corporations must take this into account 
and analyze, for example, its effect on govern- 
ment capital formation in the crucial sectors of 
infrastructures and human capital. This aspect is 
particularly important with regard to the problem 
of underdevelopment—clearly the greatest in- 
stance of inefficiency in today’s international 
economy.® 

Analyses of the role of foreign investment in 
underdeveloped countries often focus on the great 
disparity between the bargaining power of the 
corporation and the bargaining power of the gov- 
ernment. The corporations are large and modern 
and have international horizons. The governments 
are typically administratively weak and have very 
limited information outside their narrow confines. 
In any particular negotiation between one country 
and one company, power in the form of flex- 
ibility, knowledge, and liquidity is usually greater 
on the private side than on the public side of the 
table. 

The problem of unequal bargaining power can 


*For a stimulating analysis of the relationship of 
multinational corporations to economic development, 
see: G. Arrighi, “International Corporations, Labour 
Aristocracies and Economic Development in Tropical 
Africa,” D. Horowitz, ed., The Corporations and the 
Cold War (London, forthcoming); N. Girvan, “Re- 
gional Integration vs. Vertical Integration in the 
Utilization of Caribbean Bauxite,” Lewis and Mat- 
thew, eds., Caribbean Integration (Inst. of Caribbean 
Studies, Univ. of Puerto Rico, 1967). 
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| 
| be illustrated with a simple model (developed in 
' collaboration with Stephen Resnick),2° This 
' model focuses on the feedback relationship be- 
` tween the government and the foreign corpora- 
' tion, The government provides certain support 
' services to the corporation: protection, infra- 
| structure, help in the creation of a labor force, 
| land laws, etc. The corporation in return pays the 
| government taxes and royalties. This is a trading 
' relationship in which two main variables are in- 
' volved: (1) the tax rate (#); and (2) the fraction 
' of government expenditure devoted to support 
' services (g). The outcome is determined by a 
| process of bargaining which, for simplicity, can be 
' viewed in a purely duopolistic form—one govern- 
' ment and one country—though it, in fact, usually 
| arises in a more complicated structure where 
there are several corporations and several power 
groups involved. The government, we assume, is 
| interested in maximizing its surplus (total revenue 
| from foreign firms less the cost of support ser- 
i vices). The corporation is interested in maximiz- 
‘ing profits after taxes, At one extreme the govern- 
iment may be very strong and choose (g) and (£) 
‘such as to make profit zero (we assume normal 
rofits are included in cost) and to make the gov- 
ernment surplus as large as possible. This seldom, 
if ever, occurs in underdeveloped countries where 
the bargaining tends to go in the opposite direc- 
tion. The corporation sets (£) as low as possible, 
subject to the constraint that the government has 
enough money to: (a) provide necessary infra- 
structures; (b) remain in power and maintain law 
and order for the corporation. Since the govern- 
toent has little surplus it does not have the money 
to provide capital or services for other industries. 
This i is in keeping with the foreign investor’s inter- 
est, since the growth of other industries would 
compete away factors of production and would 
create interest groups who might challenge the 
corporation's hegemony. Provided that the politi- 
cal forces are kept under control in this system, 
the country can remain in its state of underdevel- 
opment for a long period. 
iSuch extreme cases are no longer possiblé be- 
cause of the increased political strength of the lo- 
cal middle class in most underdeveloped countries 
and because of the changed nature of foreign in- 
i» S. Hymer and S. Resnick, “Interactions between 
the Government and the Private Sector in Under- 
developed Countries: Government Expenditure Pol- 
icy, and the Reflection Ratio,” Ian Stewart, ed., 
Peouoiie Develavment and Structural Change 
(Edinburgh : Edinburgh Univ. Press, 1969). Pub- 
lished in French as “Les Interactions entre le Gou- 


vernement et leur Secteur Privé,” L'Actualité Eco- 
nomique, Oct.-Dec., 1968. 
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vestment. Modern multinational corporations are 
interested in manufacturing in underdeveloped 
countries and not just in raw materials and 
therefore want a growing market for advanced 
products and an educated, urbanized labor force. 
They are no longer tied to traditional backward 
governments, but have a stake in an active gov- 
ernment sector which promotes growth and pro- 
vides education and infrastructure. The “new for- 
eign investment” is, then, a far cry from the “Ba- 
nana Republic” kind, but important dangers re- 
main. Statistics on income distribution show that 
the top one-third of the population typically gets 
about 60 percent of the total income. It is this 
top group which provides the direct and indirect 
labor force for large-scale manufacturing as well 
as the market. An alliance between this group and 
foreign investors represents a formidable bargain- 
ing force vis-a-vis the remaining two-thirds of the 
population. A government expenditure policy 
based on such as alliance would concentrate on 
the modern high-income sector, leaving the rest of 
the population as a source of unlimited supply of 
cheap labor for services and for menial work. 
Growth in these circumstances would retain its 
uneven quality and all the inefficiency that im- 
plies, albeit in a more advanced and progressive 
form than characterized the enclave economies of 
the previous round of foreign investment. 


VI. Multinational Corporations and- 
Supranationality 


Multinational corporations create serious prob- 
lems in the developed world as well. The most im- 
portant of these, from the limited perspective of 
this essay, is that they reduce the ability of the 
government to control the economy. Multina- 
tional corporations, because of their size and in- 
ternational connections, have a certain flexibility 
for escaping regulations imposed in one country. 
The nature and effectiveness of traditional policy 
instruments—monetary policy, fiscal policy, anti- 
trust policy, taxation policy, wage and income 
policy—change when important segments of the 
economy are foreign-owned. This has long been 
recognized in countries such as Canada, but it is 
now becoming obvious that even the United 
States has reached the point where the interna- 
tional commitments of its corporations reduce the 
room for flexibility in national economic policy 
formation. If foreign investment continues to grow 
at anything like the rate of the last ten or fifteen 
years, this problem will become an extremely seri- 
ous one for all North Atlantic countries.7+ 


“For an attempt to predict the trend towards mul- 
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This contradiction between multinational cor- 
porations and nation states has important bearing 
on the efficiency of the multinational corporation. 
The main problem, stated most simply, is as fol- 
lows: if national power is eroded, who is to per- 
form the government’s functions? For example, if 
nation states, because of the openness of their 
economy, cannot control the level of aggregate 
economic activity through traditional monetary 
and fiscal policy instruments, multinational agen- 
cies will need to be developed to maintain full 
employment and price stability. Yet such organi- 
zations do not exist at present, nor can they be 
quickly built. Either one must argue that the 
Keynesian problem has somehow been solved by 
the creation of the multinational corporation 
(along with a host of other problems) or else one 
must agree that it is not feasible to have interna- 
tional business integration via direct foreign in- 
vestment proceeding at a much faster rate than 
political integration. Yet, this seems to be pre- 
cisely what is happening. Most of the large Amer- 
ican firms have already staked out their claims in 
the European market and many of the leading 
European firms are now rapidly entering foreign 
markets, including those of the United States. A 
predominance of multinational corporations in the 
North Atlantic economy seems therefore to be a 
fait accompli. Government cooperation is not 
growing at anywhere as rapid a rate. If serious 
problems arise, governments are likely to reassert 
their power and attempt greater regulation and 
control over the business enterprises within their 
jurisdictions. Economists will rightly point out 
that these restrictions create inefficiencies in the 
allocation of the economic resources. It is impor- 
tant, however, to realize the role played by a too 


tinationalism and the problems it causes, see Stephen 
Hymer and Robert Rowthorn, ‘Multinational Cor- 
porations and International Oligopoly: the Non- 
American Challenge,” in C. P. Kindleberger, ed., 
The International Corporation (M.1.T, Press, 1970), 


liberal policy towards private capital, movements 
and mergers that created the multinational indus- 
trial structure. 


VIL Conclusion: Some Subjective Evaluations 


This essay has presented a list of advantages 
and disadvantages of multinational corporations. 
Assuming there are no important omissions and 
that each point taken by itself is valid, the ques- 
tion arises as to what weights should be attached 
to the various arguments. One simple summation, 
offered here without proof, is as follows: The 
large corporation illustrates how real and impor- 
tant are the advantages of large-scale planning, 
but it does not tell us how best to achieve wider 
domains of conscious coordination. Broadly 
speaking, there are two main directions in which 
one can proceed, Multinational corporations inte- 
grate one industry over many countries. The al- 
ternative is to integrate many industries over one 
country and to develop noncorporate linkages be- 
tween countries for the free flow of goods and, 
more important, the free flow of information. 
The advantage of the second direction is that it 
keeps the economy within the boundary of the 
polity and the society. It thus causes less tension 
and creates the possibility of bringing economic 
power under control by removing the wastes of 
oligopolistic anarchy. This would allow more 
scope for solving the two major economic prob- 
lems of today, affluence and poverty, than the 
first alternative. The trend, however, is clearly in 
the direction of the first alternative. The coming 
age of multinational corporations should repre- 
sent a great step forward in the efficiency with 
which the world uses its economic resources, but 
it will create grave social and political problems 
and will be very uneven in exploiting and distrib- 
uting the benefits of modern science and technol- 
ogy. In a word, the multinational corporation re- 
veals the power of size and the danger of leaving 
it uncontrolled. 


DISCUSSION 


THomas D. Wittett: In The Structure of Saen- 
tific Revolutions, Thomas Kuhn discussed the progress 
of science in terms of the movement from one para- 
. digm or view of the world to another. Kuhn described 
‘ normal science as a cumulative progression of puzzle 
solving within the context of a generally shared theo- 
retical framework or approach. Confrontation with an 
increasing number of anomalies is not in itself suf- 
ficient to cause rejection of a paradigm, but such 
anomalies may create a period of crisis in which new 
theories or approaches are generated and compete with 
the initial paradigm for widespread acceptance, often 
with the result that one of these alternative approaches 
attains the status of a new paradigm. 

International trade theory gives evidence that it 
currently is in the midst of such a revolution.’ In the 
postwar period trade theory has been dominated by 
the two-factor version of the Heckscher-Ohlin model 
of comparative advantage. The perfection of this 
model, or what Kuhn would term puzzle solving 
within this paradigm, has until recently been unques- 
tionably the major activity of trade theorists. But 
when confronted with evidence concerning actual 
trade patterns, the implications of the two-factor 
Heckscher-Ohlin model do not stand up well. Prodded 
‘ by Leontief’s paradox and subsequent empirical work, 
more attention has been paid to an increasing number 
of factors of production such as natural resources and 
the many various forms of capital such as human 
skills and information and technology and social over- 
head capital. The increasing recognition (or in some 
cases the rediscovery) of the importance of economies 
of scale, transportation costs, demand patterns, and 
product differentiation have likewise contributed to 
the beginnings of a new paradigm which Harry John- 
gon referred to in his recent Wicksell lectures as an 
emerging dynamic theory of International trade and 
factor movements? This revolution in international 
trade theory has not reached the general level of rigor 
of its predecessor, but it is an approach in which I 
find much richer possibilities. 

One of the effects of this newly emerging approach 
has been increased interest in trade and factor move- 


1 For discussions of the development of economic 
thought from the point of view of Kuhn’s approach, 
see A. W. Coats, “Is There a ‘Structure of Scientific 
Revolution’ in Economics,” Kyklos, Fasc. 2, 1969; 
and Donald Gordon, “The Role of the History. of 
Economic Thought in the Understanding of Modern 
Economic Theory,” A.E.R., May, 1965. As is indi- 
cated by Kuhn, scientific revolution or changes in 
paradigms need not affect an entire discipline (such 
as the Keynesian revolution, for instance), but may 
also occur within subdisciplines. 

2A condensation of Johnson’s Wicksell lectures 
along with discussion by Richard Caves and others 
appears in Paul A. Samuelson, ed., International 
. Economic Relations: Proceedings of the Third Con- 

gress of the International Economic Association (St. 
Martin’s Press, 1969). 
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ments as alternative methods of servicing markets and 
the role of the international corporation in this pro- 
cess. Hence the papers prepared for this session on the 
international firm and efficient economic allocation are 
very much within the spirlt of this new approach to 
international trade theory and make, I feel, a very 
useful contribution to its advancement. 

My primary assignment is to comment on Professor 
Baldwin’s excellent paper on trade in inputs and out- 
puts. I am afraid that I have little criticism to offer 
on this careful, concise survey. Let me raise just one 
question concerning Baldwin’s argument that while a 
high degree of risk and uncertainty acts to discourage 
all types of input and output flows, this condition 
particularly impedes capital movements due to the in- 
divisibiity and comparative immobility of most 
specific capital goods in which foreign capital funds 
usually become embodied. I think that on this ques- 
tion it is Important to distinguish between types of 
risk and uncertainty. Where the major source of such 
concern is over the possible imposition of controls, I 
would agree with Professor Baldwin’s conclusion; but 
where the major international risk is the possibility of 
exchange rate fluctuations, this conclusion may be re- 
versed. In his paper prepared for the Birgenstock 
Conference on Exchange-Rate Flexibility, John Watts 
has cogently argued that greater exchange rate 
fluctuations would have a much greater impact on 
trading (export-import) firms than on the large mul- 
tinational corporations. 

Let me now turn to Pigtisier Hymer’s paper. I am 
bothered by several aspects of Hymer’s discussion. Let 
me briefly mention two. One is the recurrent theme 
that while trade is competitive, direct investment is 
anticompetitive. Hymer views direct foreign invest- 
ment as “an instrument for restraining competition 
between firms of different nations” and argues that 
while “on the one hand improved communications are 
breaking down barriers to trade and widening the 
market facing most buyers. On the other hand, direct 
foreign investment tends to reduce the number of al- 
ternatives facing sellers and to stay the forces of in- 
ternational competition.” I do not think that the va- 
lidity of this last statement is at all clear. I very much 
agree with Tibor Scitovsky that competition should 
not be judged by the number of producers coexisting 
in a market, but rather the ability and willingness of 
the individual firm to encroach upon the markets of 
others (Economic Theory and Western Economic In- 
tegration, p. 124). Of course judgments on competi- 
tiveness depend on what one views as the most rele- 
vant alternative. As viewed against the bench mark of 
classical perfect competition, the large multinational 
corporations may not score well. But viewed against a 
bench mark such as the market structures existing in 
Europe before the large-scale invasion of U.S. subsid- 
iaries, there is considerable evidence of increased com- 
petition as a result of the multinational corporation. 
A foreign intruder may be less likely to comply with 
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explicit or implicit restrictive pricing agreements, and 
there is considerable evidence that competitive pres- 
sures from U.S. subsidiaries have stimulated modern- 
ization and productivity improvements in European 
industry, generating increases in what Harvey Leiben- 
stein has termed “X-Efficiency.” As Hymer has 
stressed in past writings, the major rationale for direct 
investment is the exploitation of some degree of mo- 
nopoly power. But often this is a temporary monop- 
oly resulting from the recent creation of new econom- 
ically relevant knowledge which will either be super- 
seded by subsequent discoveries or gradually find its 
way into the public domain. As Johnson emphasized 
in his Wicksell lectures, at the heart of the political 
and policy problems raised by the international opera- 
tions of the modern corporation is the conflict be- 
tween recognition that the cost of creating new knowl- 
edge has to be reimbursed if there is to be a private 
incentive for investment in knowledge creation and 
that such knowledge once created is a public good 
whose monopolization restricts its usage to less than 
a statically efficient level. 

In closing, let me briefly supplement Hymer’s dis- 
cussion of the inequality of bargaining power between 
big corporations and small countries. I think that 
Hymer’s general point is well taken, but I find it in- 
teresting to note that the rather extensive theoretical 
literature on capital movements and national advan- 
tage suggests that divergencies between private and 
social costs and benefits would generally lead to free 
market capital exports in excess of what would be op- 
timal from a static nationalistic point of view.” One 
strand of this argument is essentially the optimum 
tariff argument applied to capital movements. 
Another and probably the quantitatively most impor- 
tant divergence results from the prevalence of double 
tax agreements which allow foreign subsidiaries to 
count tax payments to the host country as a credit 
against their tax liabilities in their home country. 
While the corporation should be reasonably indifferent 
a3 to which government it pays taxes, national inter- 
ests are not. Such tax arrangements give host coun- 
tries an incentive to tax foreign investment at Jeast up 
to the level of the capital exporting country. Of 
course, these tax revenues to the host country are usu- 
ally not completely free, because the presence of the 
forelgn subsidiary may entail increased government 
costs, and it is possible that special Incentives given to 
foreign investment may in some instances exceed the 
social benefits generated. But in general double taxa- 
tion arrangements would seem to go a long way to- 


a See, for instance, J. Carter Murphy, “Interna- 
tional Investment and the National Interest,” So. 
Econ. J., July, 1960; R. W. Jones, “International 
Capital Movements and the Theory of Tariffs and 
Trade,” Q.J.E., Feb.. 1967; and W. M. Corden, 
“Protection and Foreign Investment,” Econ. Record, 
June, 1967, and the references cited in these papers. 
Specifically on the bargaining question see Koichi 
Hanada, “Strategic Aspects in Taxation of Foreign 
Investment Income,” QJ.8., Aug., 1966. 


ward reducing such possibilities. It would also appear 
that where capital exporting countries are engaged in 
Policies to aid capital receiving countries, the fore- 
going of possible national advantages from restricting 
capital exports would be a wise course of action. 

STEFAN H. Rospock: Most of the current literature 
on the international business phenomenon accepts the 
idea, with little or no qualification, that technology 
transfers through the international firm contribute to 
more efficient economic allocation. The tendency 
seems to be to idealize the positive and overlook the 
negative. 

The reality is that technology transfers through the 
international firm may or may not contribute to more 
efficient economic allocation. Furthermore, the test of 
efficiency will be different from the viewpoint of the 
international firm, the world as a whole, and the indi- 
vidual nation. To inject more balance into the picture, 
I would like to identify several types of situations 
where technology transfers through the international 
firm do not contribute to efficient economic allocation. 

Dr. Baranson’s interesting paper deals mainly with 
factors influencing the logistics of technology transfers 
and the conflict of interest in licensing versus invest- 
ment decisions. But in his conclusions he does note 
that “it does not necessarily follow that an inten- 
sification of technological dissemination will lead to 
more effective utilization of world resources.” A 
“transfer induced by protection of national markets,” 
he notes, “increases overall resource costs of world 
production and nurtures technological stagnation.” 

As Baranson suggests, it may be a more efficient use 
of world resources to supply a foreign market through 
exports from an established production facility of 
economics scale than to transfer technology so that a 
local plant of uneconomic size can be established be- 
hind tariff or import control barriers. But even this 
apparently clear-cut case must be qualified. From 2 
national rather than a world point of view and mea- 
sured by national development goals and a long-term 
time horizon, the technology transfer may be contrib- 
uting to a more efficient national allocation of re- 
sources. i 

The Baranson example focuses on inefficiencies due 
to uneconomic scale of production and protection 
from competition. Another type of situation Involves 
what I call “technology fit.” Here I am referring to 
differences among countries in the relative costs and 
supply of production factors. For example, industrial] 
technology developed in the United States is strongly 
shaped by the large size of the U.S. market and the 
relatively high cost of American labor. When trans- 
ferred to other countries, even after the international 
firm or the license makes minor adaptations in prod- 
ucts or production techniques, the technology may 
not result in efficlent economic allocation of local re- 
sources either from a world or a national point of 
view. This is icularly true for the less developed 
countries if alternative technology can be developed | 
that is less capital intensive and more labor intensive 
and that can produce competitively on a smaller scale. 

The problem of technology fit has already become a 
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matter of intense concern in the less developed coun- 
tries where capital is scarce and manpower is plenti- 
ful. And there is scattered but persuasive evidence 
that different types of technology can be developed 
that are efficient and that better fit the situation in 
those countries. As a result, there have been sugges- 
tions that the less developed countries should join in a 
Cooperative research and development effort to de- 
velop technology more appropriate to their needs than 
that being transferred through international firms. 
But the more widely the existing technology of the 
large and advanced countries is adopted, the more 
difficult and expensive it is to change to a better one. 
The movement toward economic integration may 
provide an antidote to the problems of scale econo- 
mies and absence of competition. But enlarged mark- 
ets still leave factor proportions that are most eco- 
nomic in the country of birth frozen into the technol- 
‘ogy. Thus transferred technology may not maximize 
the comparative advantages of the environment into 
which it is transplanted. And I might add parentheti- 
cally that, given the discouraging record of integration 


` attempts in the less developed countries, a cooperative 


research effort to enlarge technology options may be 
more feasible politically than successful economic inte- 
gration. 

Still another type of negative effect associated with 
technology transfers by international firms is the pos- 
sibility that the growth of research and development 
‘activities in the receiving country will be stunted. 
‘This possibility is suggested as a general feature of 
foreign investment in a fascinating essay by Albert O. 
Hirschman entitled, “How to Divest in Latin America 
and Why." Hirschman points out that technology 
transfers and other features of foreign investment at 
their creative best bring missing factors to the recipi- 
ent countries. At a later stage, however, the interna- 
tional firm may play a stunting role in relation to the 
development aspirations of the country. 

One reason, according to Hirschman, is that institu- 
tional inertia makes for importing of the missing fac- 
tors even after a country reaches the point where it can 
supply such factors more efficiently locally than 
through imports. Another reason is that the managers 
of foreign-owned plants are frequently too restrained 
and inhibited in contributing an industrial voice to 
economic policy making of the host country in which 
their companies are “guests.” This is particularly im- 
portant when a developing country needs new indus- 
trialists able to speak with a strong and even militant 
voice in support of national policies such as creating 
an expanded research and development capacity. 

The limits of time do not permit me to expand the 
list of negative potentials. But the situations already 
mentioned should demonstrate that technology trans- 
fers through the international firm are a mixed bag 
from the standpoint of efficient economic allocation. 
We need more sorting and more empirical investiga- 
tion, guided by a more complex conceptual frame- 


1! Essays tn International Finance, No. 76, Nov. 
1969 (Int. Fin. Sec., Princeton Univ.). 


451 


work, to know where the balance lies between less 
and more efficient economic allocation. We should rec- 
ognize, however, that present patterns are not likely 
to persist. Most receiving countries have not yet de- 
veloped sophisticated policies toward technology 
transfers. Where control has been exerted, receiving 
nations have often been most concerned about the 
prices charged to either licensees or affiliates of inter- 
national firms for acquired technology. Increasingly, I 
would expect countries to follow the advice of a lead- 
ing scholar in the field and “work toward national 
policies which are less defensive and more positively- 
oriented toward the acquisition and diffusion of tech- 
nologies” that the international firms have to offer. 
To do this, “each country must develop a strategy 
attuned to its particular resources and problems,” 
The Japanese experience offers a successful example 
that is bound to stimulate and encourage other coun- 
tries. 

To summarize, the contribution to technology 
transfers to efficient economic allocation must be eval- 
uated differently from the standpoint of the world as 
a whole, the receiving nations, and the international 
firm. The international firms tend to emphasize the 
positive features. The receiving countries emphasize 
the negative features even while continuing to encour- 
age the expansion of international business. The chal- 
lenge to scholars is to improve our conceptual frame- 
work and enlarge the body of factual data so that the 
phenomenon is better understood from an objective 
point of view. 

Ronatp I. McKinnon: My assignment is to dis- 
cuss Professor Hymer’s provocative paper. Because his 
argument is diffuse in many places, I shall briefly re- 
construct his main thesis below: 

1. The nature of technical change has been such as 
to make the growth of large companies optimal 
within developed nation states. 

2. These organizations have great competitive ad- 
vantages in transferring technology efficiently to less 
developed countries by operating directly there. 

3. However, there are contradictions and perversi- 
ties in the transfer process which individual host gov- 
ernments cannot deal with adequately because of their 
limited jurisdictions and small size. Domestic mone- 
tary and fiscal policy can be easily subverted by inter- 
national flows of capital and commodities. There may 
be undue exploitation by large corporations of small 
countries and domestic entrepreneurial development 
may be retarded. 

4. There is, then, a need for a worldwide bureau- 
cracy or policy towards multinational corporations 
which can exercise full legal control over them. Alter- 
natively, access to the domestic markets of developing 
countries by the international corporation should be 
limited 

This summary cannot do full justice to Professor 
Hymer, but I shall take a position which is quite 


3 James Brian Quinn, “Technology Transfer by 
Multinational Companies,” Harvard Bus. Rev., Nov. 
Dec., 1969, p. 160. 
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different, not only from his, but possibly from the 
whole theme of this session. Although it is true that 
the multinational corporation has become a pervasive 
economic phenomenon, it does not follow that the 
multinational legal entity is of much analytical use in 
dealing with the main policy problems of economic 
development: taxation, foreign trade, capital markets, 
technology transfers, etc. Moreover, preoccupation 
with the need for international controls may be some- 
thing of a red herring because it detracts from focus- 
ing on perverse policies which developing countries 
are now undertaking, and may even provide some in- 
tellectual rationale for such policies. In order to be 
quite specific on this point, I will emphasize how 
many countries have mismanaged their financial and 
foreign trade policies so as to retard their own devel- 
opment and so as to make the multinational corpora- 
tion much more dominant than would otherwise be 
the case. There are, of course, areas other than finance 
and trade where policy has gone astray. 

The Financial Problem. A well-developed internal 
capital market is a necessary condition for domestic 
entrepreneurship to flourish. Without sources of finance 
which are available to individual enterprise with 
high profit opportunities, local businessmen cannot get 
finance for manufacturing of either intermediate 
products or final consumer goods; and farmers cannot 
get finance to buy the package of new seeds, pesti- 
cides, fertilizers, etc., which is necessary to take ad- 
vantage of the new agricultural technology. At the 
earlier stages of development, the banking-monetary 
system is necessarily the most important source of do- 
mestic finance and public policy towards it is of crit- 
ical importance. 

However, in a variety of countries in Latin Amer- 
ica, in Asia, and in Africa the “organized” financial 
sector has been quite severely repressed. One common 
technique is to maintain a significant rate of inflation 
with fixed deposit rates of interest (and other usury 
laws) on various classes of bank deposits. The amount 
of real finance undertaken by the banking sector be- 
comes very limited. Another is to maintain very high 
reserve requirements in such a way as to make the 
banking system little more than the financial arm of 
the government which is unavailable to the private 
sector. The traditional curb markets with small-scale 
moneylenders and pawnbrokers are certainly better 
than nothing as a source of private finance, but they 
are generally inadequate for industrial development or 
agricultural modernization. The domestic capital 
market remains highly fragmented with much capital 
put to inferior uses at home and abroad. The rate of 
return to be earned on Swiss bank accounts may itself 
be very low, but at least it is somewhat higher than 
can be obtained on liquid assets in the home country. 

In the presence of this substantial capital flight, we 
have the paradox of the large international corpora- 
tion coming inte various underdeveloped countries 
and buying up its assets—sometimes at bargain- 
basement prices. Domestic entrepreneurs have no 
financial resources with which to compete successfully 
even when they have superior technical information. 


Unsurprisingly, investment coming in in this form 
generates a lot of hostility and perverse regulations, 
political controls, etc. A rationalization of the finan- 
cial structure would serve a dual purpose of limiting 
the advantages that foreigners have in the domestic 
market and at the same time increasing the average 
rate of return to new investments. Direct regulation 
of the multinational corporation is a third- or fourth- 
best alternative. 

There is no inherent reason why financial rational- 
ization cannot take place. Japanese development has 
occurred independently of foreign direct investment, 
in large measure because there were plentiful sources 
of domestic finance. The Japanese banking structure 
in both the industrial and agricultural areas was rela- 
tively highly developed early in Japan’s industrializa- 
tion, and the government has generally been a net 
contributor to the banking system as a source of 
finance; that is, the government has frequently tended 
to run surpluses on current account and the surpluses 
have been invested through the banking sector in a 
variety of private and quasi-governmental activities. 
With a highly developed domestic capital market, the 
Japanese could afford to limit direct foreign invest- 
ment and to depend on licensing of foreign technolo- 


' gies by domestic firms. The fact that they could 


depend on domestically controlled firms in their devel- 
opment processes undoubtedly did accelerate the pro- 
cess of learning by doing. 

The Foreign Trade Problem. Let me now turn to 
foreign trade policy which is necessarily closely linked 
with financial policy and has been equally perverse in 
attracting the wrong kinds of foreign investment. 
Professor Hymer has mentioned that one could make 
a case for “protection,” the form of which he does not 
specify, in less developed countries to protect against 
the predatory international corporation and possibly 
to increase worldwide competition by developing new 
national bases for industrialization. Indeed Hymer 
goes so far as to suggest that we may have too little 


‘protection in developing economies because they are 


myopic with respect to world welfare, whereas new 
industrial bases under independent control would 
benefit the rich by diminishing the monopoly power 
of multinational corporations. 

If one assumes that proteciion means tariffs and 
other restriction on commodity trade (which is indeed 
what protection has meant to actual policy carried 
out in peor countries), such restrictions on foreign 
trade have been associated with turning open econo- 
mies into closed ones. Protection has had the general 
equilibrium impact of making both national entrepre- 
neurs and multinational corporations operating in poor 
countries less competitive in world markets than they 
would otherwise be. Rather than increasing world- 
wide competition, trade restrictions have generally 
succeeded in reducing it. Many noncompetitive do- 
mestic cartels of small and large firms are main- 
tained in place by the licensing-issuing authori- 
ties who derive their authority from foreign trade 
controls. 

Besides closing economies off from foreign trade, 
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protection has also succeeded in setting up highly 
differentiated tariffs for various classes of domestic 
producers; that is, manufactured consumer goods and 
other items whose domestic production is readily 
identifiable generally receive very heavy protection. 
At the same time, capital goods and other intermedi- 
ate products may enter duty-free and receive espe- 
cially favored exchange rates. The relationship of the 
domestic exchange rate to the internal price level then 
gives strong incentives for all domestic companies, 
large and small, nationally-owned or foreign, to over- 
use imported intermediate inputs. We are all familiar 
with the phenomenon negative value added. 

It should be emphasized, however, that this dis- 
criminatory tariff structure gives a particular operat- 
ing advantage to foreign corporations, which natu- 
rally depend more heavily on imported capital goods 
and raw materials—perhaps produced elsewhere 
within the same corporation. Domestic entrepreneurs, 
who would more naturally turn to domestic sources 
of raw materials and capital goods, are in fact put at 
a competitive disadvantage by the highly favorable 
terms on which these imports can take place. In addi- 
tion, potential local producers of raw materials and 
capital goods face overly severe competition from 
abroad and may never come into existence. Thus, 
efficient backward linkage has been cut off and local 
economies have participated less in new product devel- 
opment and technological innovation than might 


_ otherwise by the case. 


One could go on and discuss how domestic fiscal 
policy and labor policy are also perverse, but space 
does not permit. Let me then restate my principal 
conclusion. Preoccupation with the multinational cor- 
porations simply focuses on the wrong problem and 
can even provide justification for following misguided 
internal policies which may even unduly accentuate 
the role of the multinational corporation in the do- 
mestic economy. There is nothing inevitable in the de- 
velopment process which requires poor countries to 
start with “the highest form of capitalism,” but rather 
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there is plenty of evidence to show that very small 
companies that do receive adequate local financing 
can compete in international export markets, as the 
recent experience of Taiwan, Korea, and Hong Kong 
would seem to indicate. It is necessary, however, to 
have plentiful sources of internal domestic finance and 
a relatively free commodity trade policy so that ex- 
porting “looks” profitable. This “Japanese” route is 
stil open to LDC’s today where the possibilities for 
engaging in international commerce are even more fa- 
vorable than in the early development of Japan. 

As a postscript, I would comment on Professor 
Hymer’s concern with the loss of internal monetary 
fiscal autonomy within advanced countries of Western 
Europe and within LDC’s. In the postwar period, 
business cycles have largely been internal in origin; 
that is, national economic policies have broken down 
for one reason or another or certain shocks or up- 
heavals have occurred on a national basis. One can 
look at the experience of Italy in 1962-63, France in 
1968, Germany 1966-67, and the United States now as 
illustrations from the more advanced countries, but 
of course there are many more examples one can pull 
from LDC’s. Throughout all this, the international 
economy has remained relatively strong and stable. 
It has been a considerable advantage to individual 
nation states that they remain hooked up to the in- 
ternational economy and can use variations in their 
trade balances to soak up what would otherwise be 
more significant domestic fluctuations. One could even 
go further and say that it is very fortunate that do- 
mestic policy has been subverted from time to time 
by international events; otherwise the policy would 
work out worse than it did. As an illustration, one 
can take the current efforts of the American banking 
system to subvert Regulation Q by manipulations in 
the Euro-dollar market. With our decline in confidence 
in “fine fiscal tuning,” it seems that we are not giving 
up very much if we do indeed lose a certain amount 
of national monetary and fiscal autonomy because of 
the multinational corporation. 


NEW IDEAS IN PURE THEORY* 
PROBLEMS IN THE THEORY OF MARKETS UNDER UNCERTAINTY? 


By Roy RADNER 
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Introduction 


One of the notable intellectual achievements of 
economic theory during the past twenty years has 
been the rigorous elaboration of the Walras-Pa- 
reto theory of value; that is, the theory of the ex- 
istence and optimality of competitive equilibrium. 
Although many economists and mathematicians 
contributed to this development, the resulting 
edifice owes so much to the pioneering and 
influential work of Arrow and Debreu that in this 
paper I shall refer to it as the “Arrow-Debreu 
theory.” (For a comprehensive treatment, to- 
gether with references to previous work, see [6].) 

The Arrow-Debreu theory was not originally 
put forward for the case of uncertainty, but an 
ingenious device introduced by Arrow [1], and 
further elaborated by Debreu [5], enabled the the- 
ory to be reinterpreted to cover the case of uncer- 
tainty about the availability of resources and about 
consumption and production possibilities. (See [6, 
Chap. 7] for a unified treatment of time and un- 
certainty.) 

In the present paper I take the Arrow-Debreu 
theory as a starting point and discuss certain ex- 
tensions, limitations, and possible new departures. 
In particular, I: (1) show how the theory can be 
extended to account explicitly for differences in 
information available to different economic 
agents, and for the “production” of information; 
(2) present a critique of the (extended) theory, 
especially its failure to explain or take account of 
money, stock markets, and the presence in the 
real world of active markets at every date; (3) 
argue for the consideration of a theory of a se- 
quence of markets and suggest several concepts 
of equilibrium that might be appropriate to such 
a theory; and (4) present some results on the ex- 
istence of an equilibrium of plans, prices, and 
price expectations in a sequence of markets. 


* The papers by Herbert Scarf, “An Example of 
an Algorithm for Calculating General Equilibrium 
Prices,” and by Lloyd S. Shapley and Martin Shubik, 
“On the Core of an Economic System with Externali- 
ties,” were printed in the September, 1969, issue of 
the 4.4.R. but presented at this session. 

t This paper is based on research supported in part 
by the National Science Foundation. 
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The main features of the Arrow-Debreu theory 
have been available in the literature for more 
than a decade and were even discussed at a meet- 
ing of this Association six years ago [12]. Nev- 
ertheless, it seemed to me wise to begin the pa- 
per with a brief review of the elements of the 
theory, although I fear that the review may be 
too brief to be intelligible to those who are not 
already familiar with the material! 

The consideration of a sequence of markets un- 
der conditions of uncertainty is not new in eco- 
nomics but does not seem to have received much 
attention from value theorists since the publica- 
tion of Hicks’s Value and Captial [11]. I would 
therefore have felt more comfortable presenting 
this paper in a session entitled, “Old Ideas in 
Pure Theory,” but as far as I know, no such ses- 
sion has been organized for the current meetings. 


I. Review of the Arrow-Debreu Model of a 
Complete Market for Present and Future 
Contingent Delivery 


In this section I review the approach of Arrow 
[1] and Debreu [6] to incorporating uncertainty 
about the environment into a Walrasian model of 
competitive equilibrium. The basic idea is that 
commodities are to be distinguished, not only by 
their physical characteristics and by the location 
and dates of their availability and/or use, but also 
by the environmental event in which they are 
made available and/or used. For example, ice 
cream made available (at a particular location on 
a particular date) if the weather is hot may be 
considered to be a different commodity from the 
same kind of ice cream made available (at the 
same location and date) if the weather is cold. 
We are thus led to consider a list of “commodi- 
ties” that is greatly expanded by comparison with 
the corresponding case of certainty about the en- 
vironment. The standard arguments of the theory 
of competitive equilibrium, applied to an econ- 
omy with this expanded list of commodities, then 
require that we envisage a “price” for each com- 
modity in the list, or, more precisely, a set of 
price ratios specifying the rate of exchange be- 
tween each pair of commodities. 

Just what institutions could, or do, effect such 
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exchanges is a matter of interpretation that is, 
| strictly speaking, outside the model. I shall pre- 
\ sent one straightforward interpretation, and then 
| comment briefly on an alternative interpretation. 

First, however, it will be useful to give a more 
| ' precise account of the concepts of environment 
t and event that I shall be employing. The descrip- 
tion of the “physical world” is decomposed into 
ithree sets of variables: (1) decision variables, 
‘which are controlled (chosen) by economic 
lagents: (2) environmental variables, which are 
‘not controlled by any economic agent; and (3) all 
Other variables, which are completely determined 
(possibly jointly) by decisions and environmental 
variables. A state of the environment is a com- 
plete specification (history) of the environmental 
variables from the beginning to the end of the 
economic system In question. An event is a set of 
states; for example, the event “the weather is hot 
in New York on July 1, 1970” is the set of all 
possible histories of the environment in which the 
temperature in New York during the day of July 
1, 1970, reaches a high of at least (say) 75°F. 
Granting that we cannot know the future with 
certainty, at any given date, there will be a family 
of : elementary observable (knowable) events, 
which can be represented by a partition of the set 
of all possible states (histories) into a family of 
mutually exclusive subsets, It is natural to as- 
sume that the partitions corresponding to succes- 
sive dates are successively finer, which represents 
the accumulation of information about the envi- 
ronment, 

We shall imagine that a “market” is organized 
before the beginning of the physical history of the 
economic system. An elementary contract in this 
market will consist of the purchase (or sale) of 
some specified number of units of a specified 
commodity to be delivered at a specified location 
and date, if and only if a specified elementary 
event occurs. Payment for this purchase is to be 
made now (at the beginning), in “units of ac- 
count,” at a specified price quoted for that com- 
modity-location-date-event combination. Delivery 
of the commodity in more than one elementary 
event is obtained by combining a suitable set of 
elementary contracts. For example, if delivery of 
one quart of ice cream (at a specified location 
and date) in hot weather costs $1.50 (now) and 
delivery of one quart in non-hot weather costs 
$1.10, then sure delivery of one quart (ie., what- 
ever be the weather) costs $1.50 +$ 1.20 =$ 2.60. 

There are two groups of economic agents in the 
economy: producers and consumers. A producer 
chooses a production plan, which determines his 
input and/or output of each commodity at each 
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date in each elementary event. (I shall henceforth 
suppress explicit reference to location, it being 
understood that the location is specified in the 
term commodity.) For a given set of prices, the 
present value of a production plan is the sum of 
the values of the inputs minus the sum of the val- 
ues of the outputs. Each producer is character- 
ized by a set of production plans that are (physi- 
cally) feasible for him: his production possibility 
set. 

A consumer chooses a consumption plan, which 
specifies his consumption of each commodity at 
each date in each elementary event. Each con- 
sumer is characterized by: (1) a set of consump- 
tion plans that are (physically, psychologically, 
etc.) feasible for him, his consumption possibility 
set; (2) preferences among the alternative plans 
that are feasible for him; (3) his endowment of 
physical resources, ie, a specification of the 
quantity of each commodity, e.g., labor, at each 
date in each event with which he is exogenously 
endowed; and (4) his shares in producers’ profits, 
i.e., a specification for each producer, of the frac- 
tion of the present value of that producer’s pro- 
duction plan that will be credited to the consum- 
er’s account. (For any one producer, the sum of 
the consumers’ shares is unity.) For given prices 
and given production plans of all the producers, 
the present net worth of a consumer is the total 
value of his resources plus the total value of his 
shares of the present values of producers’ produc- 
tion plans. 

An equilibrium of the economy is a set of 
prices, a set of production plans (one for each 
producer), and a set of consumption plans (one 
for each consumer), such thet (a) each produc- 
er’s plan has maximum present value in his pro- 
duction possibility set; (b) each consumer’s plan 
maximizes his preferences within his consumption 
possibility set, subject to the additional (budget) 
constraint that the present cost of his consump- 
tion plan not exceed his present net worth; (c) 
for each commodity at each date in each elemen- 
tary event, the total demand equals the total sup- 
ply; Le., the total planned consumption equals the 
sum of the total resource endowments and the to- 
tal planned net output (where inputs are counted 
as negative outputs). 

Notice that (1) producers and consumers are 
“price takers”; (2) for given prices there is no 
uncertainty about the present value of a produc- 
tion plan or of given resource endowments, nor 
about the present cost of a consumption plan; 
(3) therefore, for given prices and given produc- 
ers’ plans, there is no uncertainty about a given 
consumer’s present net worth; (4) since @ con- 
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sumption plan may specify that, for a given com- 
modity at a given date, the quantity consumed is 
to vary according to the event that actually oc- 
curs, a consumer’s preferences among plans will 
reflect not only his “tastes” but also his subjec- 
tive beliefs about the likelihoods of different 
events and his attitude towards risk [16]. 

It follows that beliefs and attitudes towards 
risk play no role in the assumed behaviour of pro- 
ducers. On the other hand, beliefs and attitudes 
towards risk do play a role in the assumed behavi- 
or of consumers, although for given prices and 
production plans each consumer knows his (sm- 
gle) budget constraint with certainty. 

I shall call the model just described an “Arrow- 
Debreu” economy. One can demonstrate, under 
“standard conditions”: (1) the existence of an 
equilibrium, (2) the Pareto optimality of an equi- 
librium, and (3) that, roughly speaking, every 
Pareto optimal choice of production and con- 
sumption plans is an equilibrium relative to some 
price system for some distribution of resource en- 
dowments and shares (6, Chaps. 5 and 6] [7]. 

In the above interpretation of the Arrow-De- 
breu economy, all accounts are settled before the 
history of the economy begins, and there is no 
incentive to revise plans, reopen the market or 
trade in shares. There is an alternative interpreta- 
tion, which will be of interest in connection with 
the rest of this paper but which corresponds to 
exactly the same formal model. In this second in- 
terpretation, there is a single commodity at each 
date—let us call it “gold’—that is taken as a 
numeraire at that date. A “price system” has two 
parts: (1) for each date and each elementary 
event at that date, there is a price, to be paid in 
gold at date 1, for one unit of gold to be delivered 
at the specified date and event; (2) for each com- 
modity, date, and event at that date, there is a 
price, to be paid in gold at that date and event, 
for one unit of the commodity to be delivered at 
that same date and event. The first part of the 
price system can be interpreted as “insurance pre- 
miums” and the second part as “spot prices” at 
the given date and event. The insurance interpre- 
tation is to be made with some reservation, how- 
ever, since there is no real object being insured 
and no limit to the amount of insurance that an 
individual may take out against the occurence of 
a given event. For this reason, the first part of 
the price system might be better interpreted as 
reflecting a combination of betting odds and in- 
terest rates. 

Although the second part of the price system 
might be interpreted as spot prices it would be 
a mistake to think of the determination of the 


equilibrium values of these prices as being de- 
ferred in real time to the dates to which they refer. 
The definition of equilibrium requires that the 
agents have the access to the complete system of 
prices when choosing their plans. In effect, this 
requires that at the beginning of time all agents 
have available a (common) forecast of the equi- 
librium spot prices that will prevail at every fu- 
ture date and event. 


Il. Extension of the Arrow-Debreu Model to the 
Case in Which Different Agents Have 
Different Information 


In an Arrow-Debreu economy, at any one date 
each agent will have incomplete information 
about the state of the environment, but all the 
agents will have the same information. This last 
assumption is not tenable if we are to take good 
account of the effects of uncertainty in an econ- 
omy. I shall now sketch how, by a simple rein- 
terpretation of the concepts of production possi- 
bility set and consumption possibility set, we can 
extend the theory of the Arrow-Debreu economy 
to allow for differences in information among the 
economic agents,? 

For each date, the information that will be 
available to a given agent at that date may be 
characterized by a partition of the set of states of 
the environment. To be consistent with our previ- 
ous terminology, we should assume that each such 
information partition must be at least as coarse as 
the partition that describes the elementary events 
at that date; ie., each set in the information par- 
tition must contain a set in the elementary event 
partition for the same date. 

For example, each set in the event partition at 
a given date might specify the high temperature 
at that date, whereas each set in a given agent’s 
information partition might specify only whether 
this temperature was higher than 75°F. or not. Or 
the event partition at a given date might specify 
the temperature at each date during the past 
month, whereas the information partition might 
specify only the mean temperature over the past 
month. 

An agent’s information restricts his set of feasi- 
ble plans in the following manner. Suppose that 
at a given date the agent knows only that the 
state of the environment lies in a specified set A 
(one of the sets in his information partition at 
that date), and suppose (as would be typical) 
that the set A contains several of the elementary 
events that are in principle observable at that 
date. Then any action that the agent takes at that 


1 This section is based upon [14, Sections 2-6]. 
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, date must necessarily be the same for all elemen- 
' tary events in the set A. In particular, if the 
, agent is a consumer, then his consumption of any 
| specified commodity at that date must be the 
same in all elementary events contained in the in- 
| formation set A; if the agent is a producer, then 
' his input or output of any specified commodity 
| ‘must be the same for all events in A. (I am as- 
| suming that consumers know what they consume 
and producers what they produce at any given 
date. } 
| Let us call the sequence of information parti- 
' tions for a given agent his information structure 
and let us say that this structure is fixed if it is 
| jgiven independent of the actions of himself or 
any other agent. Furthermore, in the case of a 
fixed information structure, let us say that a 
‘given plan (consumption or production) is com- 
| patible with that structure if it satishes the condi- 
' tions described in the previous paragraph, at each 
date. 
| Suppose that the consumption and production 
. possibility sets of the Arrow-Debreu economy are 
| interpreted as characterizing, for each agent, 
those plans that would be feasible if he had “full 
information” (i.e. if his information partition at 
each date coincided with the elementary event 
partition at that date). The set of feasible plans 
| for any agent with a fixed information structure 
can then be obtained by restricting him to those 
| plans in the full information possibility set that 
are also compatible with his given information 
| structure. 

From this point on, all of the machinery of the 
| Arrow-Debreu economy (with some minor techni- 
' cal modifications) can be brought to bear on the 

present model. In particular, we get a theory of 
' existence and optimality of competitive equilib- 
rium relative to fixed structures of information 
for the economic agents. I shall call this the “ex- 
| tended Arrow-Debreu economy.’ 


III. Choice of Information 


| There is no difficulty in principle in incorporat- 
‘ing the choice of information structure into the 
model of the extended Arrow-Debreu economy. I 
doubt, however, that it is reasonable to assume 
Wak the technological conditions for the acquisi- 
tion and use of information generally satisfy the 
‘hypotheses of the standard theorems on the exis- 
| tence and optimality of competitive equilibrium. 
_ The acquisition and use of information about 
| 





? This teminology is not in any way meant to imply 
that either Arrow or Debreu approve of this way of 
incorporating information into their model! 


i 
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the environment typically require the expenditure 
of goods and services; i.e., of commodities. 

If one production plan requires more informa- 
tion for its implementation than another (i.e., re- 
quires a finer information partition at one or 
more dates), then the list of (commodity) inputs 
should reflect the increased inputs for informa- 
tion. In this manner a set of feasible production 
plans can reflect the possibility of choice among 
alternative information structures, 

Unfortunately, the acquisition of information 
often involves a “set-up cost”; Le. the resources 
needed to obtain the information may be indepen- 
dent of the scale of the production process in 
which the information is used. This set-up cost will 
introduce a nonconvexity in the production possi- 
bility set, and thus one of the standard conditions 
in the theory of the Arrow-Debreu economy will 
not be satisfied [14, Sec. 9]. 

There is another interesting class of cases in 
which an agent’s information structure is not 
fixed, namely, cases in which the agent’s informa- 
tion at one date may depend upon production or 
consumption decisions taken at previous dates, 
but all actions can be scaled down to any desired 
size, Unfortunately space limitations prevent me 
from discussing this class in the present paper. 


IV. Critique of the Extended 
Arrow-Debreu Economy 


If the Arrow-Debreu model is given a literal 
interpretation, then it clearly requires that the 
economic agents possess capabilities of imagina- 
tion and calculation that exceed reality by many 
orders of magnitude. Related to this is the obser- 
vation that the theory requires in principle a com- 
plete system of insurance and futures markets, 
which appears to be too complex, detailed, and 
refined to have practical significance. A further 
obstacle to the achievement of a complete insur- 
ance market is the phenomenon of “moral 
hazard” [2]. 

A second line of criticism is that the theory 
does not take account of at least three important 
institutional features of modern capitalist econo- 
mies: money, the stock market, and active mark- 
ets at every date. 

These two lines of criticism have an important 
connection, which suggests how the Arrow-De- 
breu theory might be improved. If, as in the Ar- 
row-Debreu model, each production plan has a 
sure unambiguous present value at the beginning 
of time, then consumers have no interest in trad- 
ing in shares, and there is no point in a stock 
market, If all accounts can be settled at the be- 
ginning of time, then, there is no need for money 
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during the subsequent life of the economy; in any 
case, the standard motives for holding money do 
not apply. 

On the other hand, once we recognize explicitly 
that there is a sequence of markets, one for each 
date, and no one of them complete (in the Arrow- 
Debreu sense), then certain phenomena and insti- 
tutions not accounted for in the Arrow-Debreu 
model become reasonable. First, there is uncer- 
tainty about the prices that will hold in future 
markets, as well as uncertainty about the environ- 
ment, 

Second, producers do not have a clear-cut natu- 
ral way of comparing net revenues at different 
dates and states. Stockholders have an incentive 
to establish a stock exchange, since it enables 
them to change the way their future revenues de- 
pend on the states of the environment. As an al- 
ternative to selling his shares in a particular en- 
terprise, a stockholder may try to influence the 
management of the enterprise in order to make 
the production plan conform better to his own 
subjective probabilities and attitude towards risk. 

Third, consumers will typically not be able to 
discount all of their “wealth” at the beginning of 
time, because (a) their shares of producers’ fu- 
ture (uncertain) net revenues cannot be so dis- 
counted and (6) they cannot discount all of their 
future resource endowments. Consumers will be 
subject to a sequence of budget constraints, one 
for each date (rather.than to a single- budget 
constraint relating present cost of his consump- 
tion plan to present net worth, as in the Arrow- 
Debreu economy). 

Fourth, economic agents may have an incentive 
to speculate on the prices in future markets, by 
storing goods, hedging, etc. Instead of storing 
goods, an agent may be interested in saving part 
of one date’s income, in units of account, for use 
on a subsequent date, if there is an institution 
‘that: makes this possible. There will thus be a de- 
_mand for “money” in the form of demand depos- 
its. ` 
' Fifth, agents will be interested in forecasting 
the prices in markets at future dates. These prices 
will be functions of both the state of the environ- 
ment and the decisions of (in principle, all) eco- 
nomic agents up to the date in question. 


V. Equilibrium of Plans, Prices, and Price 
Expectations in a Sequence of Markets 


Consider now a sequence of markets at succes- - 


sive dates. Suppose that no market at any one 
date is complete in the Arrow-Debreu sense; ie., 
at every date and for every commodity there will 
be some future dates and some events at those 


future dates for which it will not be possible to 
make current contracts for future delivery contin- 
gent on those events. In such a model, several 
types of “equilibrium” concept suggest themselves. 
First, we may think of a sequence of “momen- 
tary” equilibria in which the current market is 
cleared at each date. The prices at which the 
current market is cleared at any one date will 
depend upon (among other things) the expec- 
tations that the agents hold concerning prices 
in future markets (to be distinguished from 
future prices on the current market!). We can 
represent a given agent’s expectations in a pre- 
cise manner as a function (schedule) that indi- 
cates what the prices will be at a given future 
date in each elementary event at that date. This 
includes, in particular, the representation of fu- 
ture prices as random variables, if we admit that 
the uncertainty of the agent about future events 
can be scaled in terms of subjective probabilities 
[16]. 

In the evolution of a sequence of momentary 
equilibria, each agent’s expectations will be suc- 
cessively revised in the light of new information 
about the environment and about current prices. 
Therefore, the evolution of the economy will de- 
pend upon the rules or processes of expectation 
formation and revision used by the agents. In 
particular, there might be interesting conditions 
under which such a sequence of momentary equi- 
libria would converge, in some sense, to a (sto- 
chastic) steady state. This steady state, e.g., sta- 
tionary probability distribution of prices, would 
constitute a second concept of equilibrium. 

I am not aware of any systematic general 
theory of markets under uncertainty, incorporat- 
ing one or both of these two concepts of equilib- 
rium, that has appeared since Hicks’s Value and 
Capital, and I don’t think that we can rest satis- 
fied with Hicks’s treatment in terms of “certainty 
equivalents” and “elasticities of expectation.” The 
desirability of having a better theory and the im- 
portance of the role of expectations are well recog- 
nized, of course [3]. In the further development of 
such a theory, we shall no doubt have to face 
some of the difficult problems that have appeared 
in recent work on sequences of momentary equi- 
libria under conditions of certainty [10] [17] [18]. 

A third concept of equilibrium emerges if we 
Investigate the possibility of consistency among 
the expectations and plans of the various agents. — 
I shail sayethat the agents have common expecta- 
tions if they associate the same (future) prices to 
the same events. (Note that this does not neces- 
sarily imply that they agree on the joint probabil- 
ity distribution of future prices, since different 
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agents might well assign different subjective prob- 
abilities to the same event.) I shall say that the 
plans of the agents are consistent if for each com- 
| modity, each date, and each event at that date the 
` planned supply of that commodity at that date in 
‘ that event equals the planned demand and if a 
' corresponding condition holds for the stock mark- 
‘ets. An equilibrium of plans, prices, and price ex- 
| pectations is a set of prices on the current 
| market, a set of common expectations for the fu- 
, ture, and a consistent set of individual plans, one 
for each agent, such that, given the current prices 
'and price expectations, each individual agent’s 
i i plan i is optimal for him, subject to an appropriate 
i sequence of budget constraints. 
| Of the three concepts of optimality, the last is 
perhaps the closest in spirit to the Arrow-Debreu 
theory. How far do the conclusions of the Arrow- 
'‘Debreu theory (existence and optimality of equi- 
librium) extend to this new situation? Concerning 
existence, for particular definitions of “individual 
optimality” and specifications of the agents’ “bud- 
get constraints,’ one can prove the following 
theorem. Before stating the existence theorem I 
must define what I shall call a pseudo-equilib- 
|. ‘The definition of pseudo-equilibrium is ob- 
tained from the definition of equilibrium by re- 
placing the requirement of consistency of plans 
by the condition that at each date and each event 
the difference between total saving and total in- 
vestment (by consumers) i is smaller at the pseudo- 
equilibrium prices than at any other prices.3 
: One can prove [15] that under assumptions 
about technology and consumer preferences simi- 
Jar to those used in the Arrow-Debreu theory: 
( 1) there exists a pseudo-equilibrium; (2) if in a 
pseudo-equilibrium the current and future prices 
on the stock market are all strictly positive, then 
the pseudo-equilibrium is an equilibrium; (3) in 


the case of a pure exchange economy, there exists 


an equilibrium. 

The crucial difference between this theorem 
and the corresponding one in the Arrow-Debreu 
theory seems to be due to the form taken by Wal- 
ras’ law, which in this model can be paraphrased 
by' saying that saving must be at least equal to 
Investment at each date in each event. This form 
derives from the replacement of a single budget 
constraint (in terms of present value) by a se- 
quence of budget constraints, one for each date. 

With regard to optimality, there ig little that 


* This second condition will be automatically satis- 
fied: at an equilibrium. It should be noted that at 
each date the set of current prices is normalized; 
e.g. by taking the sum to be unity. 


can be said at this time. The main difficulty in 
investigating this question seems to be in charac- 
terizing the set of states of the economy that are 
attainable, given the restrictions on the set of al- 
lowable contracts at each date. 


VI. Unsolved Problems 


I can only list here a few unsolved problems 
that I personally find interesting and promising 
for further research. 

I have already mentioned the question of the 
optimality properties (if any) of an equilibrium 
of plans, prices, and price expectations. One possi- 
ble approach is to consider more explicitly the in- 
formation that the observation of prices provides 
for agents in the economy. One might hope to 
show that an equilibrium is an optimum relative 
to the set of states of the economy that could be 
attained with just the same information that is 
provided by the equilibrium prices (in addition, 
of course, to the information structures originally 
available to the individual agents). Notice that 


since the equilibrium price expectations are self- 


fulfilling, the observation of the prices in any cur- 
rent market provides information about the true 
state of the environment (i.e., the specification of 


_ the values of particular prices defines an “event” 


in the set of possible states of the environment). 
An approach of this kind was tried in a two-pe- 
riod model [13], which was further complicated, 
however, by allowing agents to make contracts 
for future delivery contingent on the values taken 
on by future prices. (An example of such a con- 
tract would be a wage contract with a cost-of-liv- 
ing escalation clause.) It was shown that in this 
model, if the introduction of such contracts en- 
abled all the agents to discount future receipts and 
costs back to the initial date (ie., if all uncer- 
tainty about the environment could be reflected 
in some corresponding uncertainty about future 
prices), then an equilibrium would be an optimum 
in the above sense. Unfortunately, the existence 
of an equilibrium in such a model was not demon- 
strated, and indeed there might be important eco- 
nomic phenomena that would rule out the exis- 
tence of equilibrium in such a model [13]. 

I have also already mentioned the unsatisfac- 
tory state of the theory of the evolution of mo- 
mentary equilibria in a sequence of markets and 
the question of possible convergence of momen- 
tary equilibria to a (stochastic) steady state. 

In all of these (potential) theories of a se- 
quence of markets we shall need a more detailed 
theory of the firm than that used in the Arrow- 
Debreu model. Simple profit maximization is not 
well defined if future profits are uncertain and 
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cannot fully be discounted back to the present. 
The model of Section V essentially begged this 
question by assuming that each producer maxi- 
mizes a utility function whose arguments are his 
future net revenues in different events. Such an 
assumption fails to relate the behavior of the firm 
to the preferences of the stockholders or potential 
stockholders. (It is rather an expression of the 
“divorce of ownership from management’!) An 
alternative candidate that has been discussed is 
the assumption that at each date a producer max- 
Imizes the current stock market value of his firm. 
(Note that in the Arrow-Debreu model, profit 
maximization is equivalent to maximization of the 
value’ of the stock.) However, except in the 
context of a special: example considered by 
Diamond [8], I have not seen a formulation of 
this hypothesis that enables the producer to act as 
a price-taker; i.e., that does not imply that the 
producer is able to calculate the effect of his ac- 
tions on the equilibrium prices. 

We shall also want to incorporate into our 
theories the process of entry and exit of firms. In 
particular, the results described in Section V on 
the relationship between equilibrium and pseudo- 
equilibrium suggest that the possibility of exit 
may be important in assuring the existence of 
such an equilibrium. 

Finally, I mention the old problem of incorpo- 
rating a theory of money and credit in a Walra- 
sian model of general equilibrium [9]. In a sense, 
the model of Section V allows “secured” loans 
that are backed either by physical collateral or by 
contracts for future delivery of commodities. The 
theory also provides a framework for explaining 
the holding of “commodity money.” The model 
does not, however, describe any institutions for 
carrying over “units of account” from one date to 
the next; the introduction of such institutions 
seems 2 natural next step and one for which the 
model seems to me to be well suited. 
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DISCUSSION 


t 


i Ruta P. Mack: The new ideas we have been hear- 


' ing about follow, as I see it, the basic strategy of neo- 
| classical work in the following sense: Classical eco- 
| nomic theory started with a set of assumptions and 
built thereon a theory about how the production and 
idistribution of goods should be organized in order to 
| optimize economic well-being. The assumptions to 
' which I refer postulate (1) economic man, (2) a 
! highly competitive market structure, (3) rich and sure 
| information, (4) scarce resources. Neoclassical work 
| among other things softened assumption 2; competi- 
| tive markets were modified to admit monopolistic ele- 
, ments. The received manipulative apparatus of theor- 
, etical economics was employed, and honed and devel- 
oped thereby, to work through the implications of the 
| relaxed assumptions. The implications were focused in 
the traditional way on how equilibrium tendencies 
| would assert themselves and the extent to which re- 
|sults would prove optimal. 
| The new ideas discussed in this session derive from 
further modification of the classic assumption about 
‘the economic world. In line with other work of recent 
years, assumption 3 has been modified to convert sure 
linformation into probabilistic, partial, and even am- 
‘biguous information—the foundation on which Rad- 
mer’s paper builds. In game theory, assumption 2 has 
een further rewritten to modify the structure of 
competitive markets to include coalitions and assump- 
tion 1 is also altered—economic man becomes a col- 
lective of economic men, as Shapley’s paper illustrates. 
Both authors find that they can under some condi- 
tions win through to rules that specify equilibrium 
and even optimal solutions. Under other conditions 
the road is blocked by partial (and therefore un- 
shared) information in Radner’s analysis and by exter- 
nalities which are diseconomies in Shapley’s. 

The work then is in the grand tradition of crafting, 
under the building codes of main-line economic 
theory, economic construction jobs grounded on a 
highly selective modification of the classic assump- 
tions. 
| But though Roy Radner revises assumptions about 
information, he leaves the others in their ancient 
garbs. Yet it is material to his analysis that natural 
man is in essence, both as consumer and producer, a 
fundamentally different animal from economnic man: 
(a) his perception is not catholic but selective and 
preorganized; (b) he is characterized by a develop- 
mental and indeed a partially elective level of aspira- 
tion; (c) his value schemes are likewise developmen- 
tal; (d) economic values are only one part of the val- 
ue system pertinent to economic behavior; (e) the 
decision agent is typically not a man but a group of 
men, a collective. Modifications (a) to (c) provide 
the foothold of learning. They would, for example, 
challenge whether “information structure” of which 
Dr. Radner speaks can in fact be “fixed” in the sense 
that “it is given independently of the actions of him- 
self or any other agent.” 

vet perhaps the most serious implications of revision 
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of the classical assumptions lie in the way in which 
relaxations in one assumption interact with relaxations 
in others. For example, a very large firm makes an im- 
portant investment decision (revised assumption 2) 
under sparse and probabilistic information (revised 3) 
based largely on the outcome of a power struggle 
among board members (revised 1g and 1,), which 
then influences a flock of investments by other firms 
in a rolling cumulating sequence. A harder look at as- 
sumption 4, combined with revisions in 1 and 2, indi- 
cates that resources can be so greatly enhanced, at so 
small and erratic an opportunity cost, as to suggest 
they should not be viewed even in theory as “scarce.” 
Interactions of these sorts introduce a fundamental un- 
knowability into trends and even types of change in 
the long run. 

Space forbids more than these few cryptic remarks. 
However, note that I have been speaking of relaxa- 
tions In assumptions the net result of which is not 
simply to smear the outlines of an equilibrium path 
(make it a swathe rather than a line) but rather to 
bias results (bend or even angle the path). I conclude 
that general long-term equilibrium, much less optimal 
tendencies, cannot be identified in the polluted atmo- 
sphere of realistic (however grossly simplified) as- 
sumptions. 

The dilemma is clear. If theoretical analysis accepts 
the challenge of broadly realistic assumptions, the 
search for grand equilibrium optimal solutions will 
usually need to be abandoned. If it rejects the chal- 
lenge, theory will regress into an ever deepening 
scholasticism. Possibly some revolutionary new para- 
digm will resolve the conflict. But in the meantime 
selective approaches may prove useful—epproaches 
that utilize the rigorous methods, tools, and concepts 
of economic analysis to explore real-world problems. 

Selective approaches deliberately match the method 
to the realities of the problem. An important aspect of 
the matching resorts, in effect, to a preference surface 
that trades generality for realism. In some connections 
generality can be purchased at very little sacrifice of 
realism. In others quite the reverse applies. It is essen- 
tial to identify these situations. This is of the essence. 

The most obvious identifiable situations in which 
the cost of realism is low are those for which the rele- 
vant realistic assumptions are close to those of the 
classic model and short-run tendencies are of interest. 
Problems concerning scrap markets, open exchange 
markets, and some aspects of international trade are 
among the obvious candidates. 

Selection depends also on the effectiveness with 
which progress in theoretical analysis can achieve 
economies in the cost of generality in terms of real- 
ism. The new ideas exemplified in this session have 
hinted at ways in which such economies might be 
achieved. 

One approach consists of the design of new analytic 
tools and concepts. Game theory seems to be one such 
innovation (and, I might add, information theory 
another). The notion of the “core,” particularly, 
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promises to be a remarkably flexible yet disciplined 
implement. The Shapley-Shubik paper recognizes that, 
even when the existence of a core cannot be proved, 
the notions of the core provide “an investigative 
tool, for case-by-case application, that can give im- 
portant insights into the prospective stability of coop- 
erative internalization of external diseconomies.” 

A further suggestion based on a possible analogy to 
the way in which economists have learned to use the 
brilliant notion of a schedule: Demand and supply 
schedules adapt themselves to thinking about price 
histories in three steps: (1) the shape of the sched- 
ules, (2) the institutionally determined flexibility of 
prices, (3) change in the schedules. The beauty of the 
construct is displayed by its high usefulness even 
when most of the actual history of prices is due to 
change in schedules. 

Am I forcing the point on Roy Radner by inter- 
preting his suggestions about limited sorts of equilib- 
rium analyses in these terms? His “steady state” equi- 
librium falls in step 1. Here assumptions may appro- 
priately be purified of their dynamic real-world at- 
tributes. The latter are added as a related step 3, in 
which one asks how the steady-state path would in 
fact shift. 

His other suggestions—an equilibrium of plans, 
prices, and price expectations—seem to imply concen- 
tration on step 2—the nature of equilibrium conver- 
gence tendencies. However, here very particular care 
is required—the avoidance of internal inconsistency of 
assumptions. I am troubled enough about such incon- 
sistency in the Arrow-Debreu use of period analysis 
in which they assume that plans of producers are 
fixed without response to the relation between con- 
sumers’ probabilistic expectations and unfolding real- 
ity. But the difficulty is underscored when Roy Rad- 
ner takes the daring (and valuable) step of admitting 
differences in information among consumers. For the 
very possibility of differing information implies that 
the whole process of the formation of expectations 
about future events and participants’ actions becomes 
vastly more complicated and interactive and applica- 
ble necessarily to producers as well as consumers. 
Period analysis itself tends to harbor such internal 
inconsistencies when it forces into one “period” the 
relationship among processes for which natural peri- 
ods are actually very different: change in production 
of finished goods, production planning (fixed to rule 
out inventory change), consumer planning, the forma- 
tion and revision of expectations, adjustment of prices 
to demand-supply relationships, etc. 

In general, I am suggesting that if the aspiration 
toward grand economy-wide equilibrium optimality 
could be abandoned and internal inconsistency in as- 
sumptions minimized, it seems clear that the theorist’s 
kit of tools will in the hands of the fine craftsman to 
whom we have just listened turn out, on a selective 
basis, rigorous and urgently needed realistic analysis 
of economic processes. 

KENNETH J. Arrow: We are indeed fortunate to 
heave had three papers which combine so well depth of 
content with clarity of exposition. The authors have 


between them dealt with three areas in general equi- 
librium theory which have shown the most rapid de- 
velopment. 

Scarf’s paper is a continuation of the work on exis- 
tence theorems for competitive equilibrium but repre- 
sents a vast step forward. Walras was already con- 
cerned with the difference between demonstrating the 
existence of equilibrium and finding a method of 
achieving it. Walras and virtually all subsequent writers 
in one form or another sought an approach by guess- 
ing a price vector and then using supply-demand in- 
formation to get better and better approximations. 
But Scarf showed some years ago that this approach 
could not be valid in general; that is, he exhibited an 
economic system in which the unique equilibrium was 
unstable under a dynamics of adjustment of each 
price to excess demand on that market. His present 
approach is very different; most strikingly, we find 
that at each stage we have not a single price vector 
but a set of price vectors (which are, however, close 
to each other}. Unfortunately there seems at the mo- 
ment to be no obvious economic interpretation of the 
successive steps. 

However, I do want to point out that Scarf’s algo- 
rithm should shortly find empirical application. Gen- 
eral equilibrium theory has justly been attacked for 
having found so far little use in direct application to 
empirical situations. But this is not a matter of prin- 
ciple but of difficulty in making the application. The 
qualitative theorems with which we are accustomed in 
partial equilibrium analysis turn out for the most part 
to be false in general equilibrium theory; hence, its 
predictions must take quantitative form; ie, infer- 
ences from specific production and demand functions 
to equilibrium prices and quantities. For this infer- 
ence, an algorithm is needed and is now supplied. The 
most obvious field of application is the equilibrium of 
international trade. Ever since the Leontief paradox 
was propounded, the usual explanations have run in 
terms of a three or more factor version of the 
Heckscher-Ohlin model. But it has been impossible to 
confront the extended model with the facts in a mean- 
ingful way. Instead, some simple correlations between, 
e.g., research-intensity and percentage of produce ex- 
ported are calculated. But exports will in fact depend 
on the factor endowments of other countries as well 
as of the exporting country, and such relations can 
only be computed from a full general equilibrium 
model. It is here that Scarf’s algorithm should be most 
useful. 

The concept of the core is one of the most exciting 
developments in equilibrium theory in years, and its 
full implications have yet to be understood. Shapley 
and Shubik have given, in addition to a most useful 
statement of the concept, an extension to the difficult 
problem of externalities, I would like to raise one 
question, the answer to which I am not at all sure of. 
They suggest that there may be a sharp distinction 
between positive and negative externalities. They ar- 
gue that if the former are internalized, by being listed 
as explicit commodities, the core will exist, a conclu- 
sion which gives some support to the idea of Coase 
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and others that unrestricted bargaining will lead to 
Pareto efficient outcomes even in the presence of ex- 
ternalities, But they give examples to show that in the 
presence of negative externalities, the core may not 
exist. The question is, whether the difference may 
have to do with convexity assumptions rather than 
directly with the sign of the externality. My colleague, 
David Starrett, has pointed out that, with respect to 
production, a negative externality is incompatible 
with concavity of the production function. 

If, for example, output of a firm is negatively rela- 
ted to pollution of water and air by others, concavity 
implies increasing effect of pollution as its magnitude 
increases, and therefore the firm would necessarily 
have zero output at a finite pollution level and nega- 
tive outputs beyond. But since the firm can always 
shut down and have zero output at any pollution 
level, it is impossible to have concavity throughout. 
Also, Debreu has shown that admitting negative 
prices does not by itself destroy the possibility of 
competitive equilibrium. Hence, if all externalities 
were listed as commodities and if convexity assump- 
tions prevailed in the enlarged commodity space, there 
would be a competitive equilibrium which should be 
an element of the core. 

Radner’s paper covers the field of equilibrium under 
uncertainty so thoroughly that as a discussant I am 
reduced to some very small observations: (1) Radner 
gives lack of information and moral hazard as two 
distinct reasons for the failure of some markets for 
contingent claims to exist. But in fact the latter is a 
special case of the former; if an insurance company 
could distinguish whether a fire was due to arson or 
not, it could pay in the latter case but not in the for- 
mer. Thus moral hazard arises only because the insur- 
ance company cannot distinguish between two states 
of nature. (2) Under uncertainty, the securities of 
different firms are no longer perfect substitutes. Rad- 
ner suggests pessimistically that we can no longer 
speak of perfect competition. But in the spirit of the 
Modigliani-Miller model, we can imagine large classes 
of firms which have the same risks, so that the possi- 
bility of perfect competition is restored, while still ex- 
posing firms to risk and not all firms to the same 
risks. 

Trout Raper: Shapley and Shubik consider the 
core as a concept for social stability. It is argued here 
that the core is of great interest mainly to welfare 
economics, not to positive social analysis. 

The main points made by Shapley and Shubik are: 
(1) Economies with externalities due to inappropria- 
bilities may have cores (or Edgeworth optimal alloca- 
tions); namely, the competitive equilibrium with 
externalities appropriated. (2) There is asymmetry be- 
tween the core of “negative” and “positive” external- 
ity in that only in the latter case will there necessarily 
be a core. An additional point not observed by Shap- 
ley and Shubik is as follows: whethey there are 
negative or positive externalities, there will be a com- 
petitive equilibrium. Goods of negative value will 
have negative prices and the core will exist if the 
“game” forbids all transfers which are not mutually 


voluntary. For purposes of discussion, call this com- 
petitive equilibrium the “ideal state.” 

According to a conjecture of Edgeworth’ which 
Scarf proved, the ideal state and the core correspond 
for economies where it is physically possible for 
groups to trade only among themselves. (In this way 
the old distribution problem of welfare economics was 
solved—-to a limited extent.) Therefore, the asymme- 
try observed by Shapley and Shubik holds only if 
nonvoluntary transfers are allowed. Only then it is 
possible to have no core. However, there are still 
Edgeworth optimal points in the sense of welfare eco- 
nomics, since if groups could be made independent, 
they could not do better than the ideal state. For in- 
stance, in the garbage game, the ideal state is to leave 
garbage where it is. If a group need not worry about 
the dumping of others, it could do no better than the 
ideal state. Without policing, the ideal state is not in 
the core and, it is said, the ideal state is not “socially 
stable.’ However, the symmetry of the game makes 
the latter conclusion highly suspect. 

If a solution is not in the core, there will be a 
temptation to disturb it. The aggrieved group has ob- 
vious gains of disturbance. However, these gains are 
not to be expected with certainty whenever there is 
ambiguity as to which coalition will break off. For ex- 
ample, in the garbage game, no one can count on be- 
ing in a majority coalition with probability one, 
whereupon with some positive probability he will be 
worse off than in the ideal state. 

In a game with identical players, all coalitions with 
the same number of participants would be equally 
probable. Each player appears in the same num- 
ber of such coalitions and has the same return to 
nonagreement. By the categorical imperative, each 
party will be morally constrained from submitting to 
divisionary tactics. In the case of risk aversion, the 
returns can be shown to be less than the ideal state. 
Otherwise, the return to nonagreement is no less. 
(Whatever the probabilities of outcome symmetry ap- 
plies to show that the expected return is equal to b.) 

The lake game also can be solved by symmetry 
considerations. By the same categorical imperative ar- 
gument, the ideal state gives equal payoffs and it is 
“morally” viable. However, the desymmetrized model 
is more complicated. 

If firms are charged for pollution to others, they 
will install a control apparatus. There is an ideal state 
as before, but it is not clear that it is viable. For ex- 
ample, consider two firms who pollute enough to- 
gether so that in combination it pays to install a 
purification system. Assume that no one of the pair is 
important enough to purify in combination with a 
third, small firm, i. Hence, è can always count virtu- 
ally a free ride in case of nonagreement. He must then 
be paid a fee greater than in the ideal state. Far from 
favoring the large firm, application of the categorical 


1F. Y. Edgeworth, Mathematical Psychics (Kegan 
Panl). 

*Herbert Scarf, “An Analysis of Markets with a 
Large Number of Participants,” Recent Advances in 
Game Theory (Princeton Univ. Press, 1962). 
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imperative favors the smaller one. (This is a familiar 
problem for industries where several large firms en- 
force monopoly power while the smaller firms do not 
constrain their output and still reap the benefits of 
monopoly.) 

In contrast, it is possible for the greater pollutors to 
follow the “immoral” policy of an optimal threat. 
They can threaten to pollute if there is no agreement 
among the three and can gain a larger share for them- 
selves than the ideal state. If nonagreement were de- 
cided upon once and for all, such a threat would not 
be credible. However, should the larger firms act in 
nonhagreement so as to force contract at their terms, 
the threat could be carried out for a short period of 
time (although it may not be very convincing). 

To summarize, in the lake pollution game, there is a 
core, an ideal state, an agreement with credible 
threats, and an agreement with optimal threats. As 


Shapley and Shubik mention, the core tells us nothing 
about viability since it is so large. The others have 
radically different outcomes and it is hard to see 
which is socially viable. It seems safe to infer only that 
the ideal state is not viable. The other two (or combi- 
nations between them) would depend upon the mo- 
rality and credulity of the participants. 

The same remarks apply to the smelting game ex- 
cept that generally there is no core! Nevertheless, it 
can be shown that there are outcomes which are so- 
cially viable for credible threats.’ 

It is hard to escape the conclusion that the core is 
not a proper solution concept for games. After some 
rules of property ownership are specified, it is a con- 
cept for welfare economics. 


*Trout Rader, Theory of General Economic Equi- 
librium, Chap. 3 (forthcoming, Academic Press). 


THE ECONOMY OF CITIES* 
DISCUSSION 


- Kart A. Fox: Most of my comments will relate to 
the paper by Jane Jacobs. Mrs. Jacobs is to be com- 
mended for her concern about urban problems and 
also for attempting to think about these problems in a 
systematic way. However, she gives us no definition 
of a city nor does she seem to recognize that a defi- 
nition is needed. Lacking insight into the economic 
structure of the basic unit of her system, she also fails 
to provide us with useful criteria for policy interven- 
lion. 

I cannot operate with Mrs. Jacobs’ categories. We 
need a much better framework for conceptualizing ur- 
ban economic structure than she has given us. The 
key to this better framework lies in central place 
theory, a field actively pursued by quantitative geog- 
raphers but strangely neglected by most economists. I 
will begin by presenting my view of the structure of 
the United States economy as a hierarchy of central 
places. 

Quantitative geographers recognize about eight lev- 
els of central places in the United States: hamlets, 
villages, towns, small cities (e.g., county seats), re- 
gional capitals, regional metropolitan centers, national 
metropolitan centers, and the national (economic) 
capital. 

Hamlets and villages are relics of the horse-and- 
buggy era. Towns (perhaps 1,000 to 5,000 people), 
small cities (perhaps 5,000 to 25,000 people), and re- 
gional capitals (usually with 25,000 to 250,000 
people) form a three-level hierarchy which (together 
with the farm and nonfarm village, hamlet, and open- 
country population) forms the basic ecological pattern 
of our nonmetropolitan areas in the automobile age. 

The regional capital is the central city of a home- 
to-work commuting field of approximately an hour’s 
radius. Since 1961, I have been calling such a com- 
routing field a “functional economic area” or FEA. 
Such an area is a relatively self-contained labor 
market in the short run. It is also relatively self-con- 
tained in terms of other characteristics and systems 
such as department store trade areas, radio and TV 
broadcasting areas, newspaper advertising areas, com- 
munity colleges, area vocational-technical schools, and 
medical and legal services. 

A functional economic area may be regarded as a 
low-density city or rural-urban synthesis covering up 
to 5,000 square miles, equivalent to several midwest- 
ern counties. The regional capital contains the central 
business district of the FEA as a whole, as well as the 
largest and most diversified array of employment op- 


* The papers by Jane Jacobs, “Strategies for Help- 
ing Cities,” Barbara R. Bergmann, “The Urban 
Economy and the Urban Crisis’ ” and Anthony 
Downs, “Housing the Urban Poor: The Economics 
of Various Strategies,” were printed in the Sept. 
1969, issue of A.E.R. but presented at this session. 
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portunities. Virtually all residents of the FEA are 
aware of the central city and make some use of it. In 
the Midwest, the total populations of FEA’s will usu- 
ally range from 100,000 to 500,000, even though their 
regional capitals as such contain only 25,000 to 
250,000 people. 

Ordinarily, few workers residing in one FEA com- 
mute to jobs located in other FEA’s. Perhaps 60 per- 
cent of all jobs in an FEA are oriented to the needs 
of its own residents: retailing, public services, per- 
sonal and professional services, and the like. The re- 
maining 40 percent or so of jobs in an FEA are in 
activities which are primarily export-oriented from 
the standpoint of that FEA. 

Two FEA’s with the same population size and 
average income level will have almost identical arrays 
of resident-oriented jobs; the resident-oriented com- 
ponents of the two labor forces should be almost as 
interchangeable as the crews of two sister ships. Na- 
tional chains of department stores and national adver- 
tising of consumer goods both reflect and reinforce 
this basic similarity and interchangeability. The two 
FEA’s may differ substantially in their arrays of jobs 
which are primarily export-oriented. Agriculture, most 
mining and manufacturing, large federal installations, 
state capitols and state universities (among other ac- 
tivities) are primarily export-oriented from the stand- 
point of the FEA in which they are located. 

The complete distributions of wage and salary in- 
comes, occupational skills, educational attainments, 
and potential community leadership in two such 
FEA’s result from their similar arrays of resident-ori- 
ented jobs and their more or less dissimilar arrays of 
export-oriented jobs. 

The functional economic area is the basic building 
block of the national system of cities in the United 
States. The resident-oriented activities and individual 
households in each FEA can be regarded as forming a 
sort of “macro-household”; the export-oriented activ- 
ities form an intercity trading and input-output sys- 
tem which links the several hundred FEA’s into a 
truly national economy. 

The three-stage central place hierarchy of a nonmet- 
ropolitan FEA (town, small city, and regional capi- 
tal) has its analog in the three-stage hierarchy of 
shopping centers found in the larger metropolitan ar- 
eas: neighborhood shopping centers (serving from 
15,000 to 30,000 people), district shopping centers 
(serving perhaps 60,000 to 120,000 people), and re- 
gional shopping plazas (serving as many as 500,000 
people). A regional shopping plaza usually contains a 
major branch of a large downtown department store; 
few residents of the trade area of the regional shop- 
ping plaza make much use of the shopping facilities in 
the central business district of the metropolis as a 
whole. 

Therefore, as consumers, most residents of the ma- 
Jor metropolitan areas are chistered into functional 
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economic areas in the 200,000 to 500,000 population 
range. The metropolitan area as a whole may be 
viewed as equivalent to the close packing of several or 
many FEA’s with their patterns of commuting to ex- 
port-oriented jobs scrambled and distorted by rapid 
transit systems and freeways. 

Thus, we arrive at a modular conception of the 
structure of the United States economy in terms of 
approximately 500 FEA’s, each containing either a re- 
gional capital as such or a regional shopping plaza 
and other facilities normally found at the regional 
capital level. These FEA’s and metropolitan subareas 
are the strategic areas for “community control” of 
resident-oriented public services. 

The drives for “new towns,” “experimental cities,” 
and “rural-urban population balance” should be chan- 
neled into the planning and development of selected 
nonmetropolitan FEA’s to bring their populations up 
from 100,000 or 200,00 currently to (say) 300,000 or 
more a decade or two hence. Redevelopment of met- 
ropolitan areas should reinforce the geographic integ- 
rity and sense of community of relatively self-con- 
tained subareas of not more than 500,000 people. 

Both types of communities have tremendous un- 
tapped potentials for meeting human needs. Mrs. 
Jacobs’ emphasis on “import-replacing” and “export- 
generating” activities implies a preoccupation with na- 
tional and regional metropolitan centers each of which 
is a conglomerate of several or many FEA’s. Indicators 
suggesting wholesome economic growth for such a 
conglomerate may disguise major problems which can 
only be dealt with at the subarea (FEA) level. 

Davin 5. MuxnpeL: The city is the locale of many 
of America’s most pressing domestic problems for a 
multitude of reasons. Economics and economists can, 
and probably will, play an increasingly important role 
in our society’s efforts to improve its urban condition. 
-This role is one of increasing our understanding of the 
mechanisms and processes of urban behaviors as well 
as developing policies with which the society can 
fruitfully change these behaviors. The three papers 
presented here provide us with a view of the shape 
this role may take. They provide us with a diversity 
of descriptions of the operations of the “economy of 
cities” and of the limited utility of our current efforts 
to solve the “urban crisis.” The papers do not provide 
us with the much-needed view of the underlying struc- 
ture and basic causes of our urban problems. Without 
such a structure, it is unlikely that economists’ solu- 
tions to the “urban crisis” will be any more produc- 
tive than those developed by the research efforts which 
have preceded economics into the urban arena. The 
papers, however, do lead implicitly in the direction of a 
more structured view of the problems of the urban 
economy. This structure is their most important joint 
product. 

The city is the locus of problems, because the 
American society has failed, in large part, to act 
effectively in two major areas of social policy. These 
areas are basic subjects of inquiry in any introductory 
public finance or welfare economics text, but when 
economists move to the urban frontier of their disci- 


pline, they seem to be virtually ignored or forgotten. 
The first of these is the problem of income redistri- 
bution. The second is the activist regulation of men’s 
interference with one another—externalities. These 
papers allude to these concerns in a variety of ways. 
They point to the disfunctional impacts of existing at- 
tempts to deal with them in an urban society. Today’s 
urban crises are the result of our failure to effectively 
redistribute income and regulate externalities. Our , 
continuing failure to understand this will result in our 
inability to solve these basic social problems. 

The redistribution (or welfare) policies of America 
have actively encouraged the urbanization and segre- 
gation of low-income individuals and inhibited the 
economic vitality and viability of the urban areas 
within which they have relocated. The current forms 
of public housing and welfare systems demand large 
bureaucratic organizations for their management and 
these can only be supported in large urban centers. 
Thus, in order to receive substantial subsidies, low-in- 
come individuals must move to urban areas. The two 
national strategies that Jane Jacobs identifies may 
provide funds to an urban economy (often at the ex- 
pense of another), but it is unlikely that they provide 
much support to that part of the urban economy-——the 
poor-~which is the real locale of the nation’s urban 
crisis. The employment and other income effects of 
programs which support high-technology industries, 
highly bureaucratized service sectors, and physical re- 
newal efforts are of minimal importance to the urban 
poor especially if they are systematically restricted 
from the labor markets which supply these sectors of 
the economy. They are therefore of minimal help to 
cities if the poor are where the problems are. Not only 
do these programs have minimal effects on the im- 
provement of the condition of the urban poor, but they 
may also actually inhibit, in the long run, the economic 
vitality of the city to such an extent that their condi- 
tion is worsened. 

A welfare or redistribution system which provides 
income-in-kind and bureaucratizes the cash payment 
system may so substantially inhibit the economic de- 
velopment of a city that its residents can no longer 
improve their condition. The Jacobs-described pro- 
cesses of “adding new work to old” and ‘import re- 
placement” are unlikely to take place in an economy 
in which decisions are increasingly the province of bu- 
reaucracies rather than of individuals. An estimate of 
this likelihood (or unlikelihood) is provided by a 
brief digression to the story of Mrs. Ida Rosenthal as 
described in Mrs. Jacobs’ newest book, The Economy 
of Cities. 

Mrs. Rosenthal designed and marketed a new bras- 
siere because she was disappointed with the shape of 
the dresses purchased by the customers of her small 
New York dress shop. If Mrs. Rosenthal’s customers 
had had to receive the approval of the Bronx Re- 
clothing Authority (BRA) prior to their purchase of 
one of her dress and brassiere combination garments, 
it is unlikely that Mrs. Rosenthal’s Maidenform 
Brassiere Company and the resulting economic spill- 
overs (or the economic creativity as Mrs. Jacobs de- 
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scribed it) would have ever come into being. The 
same lack of incentives for change, development, and 
performance are found throughout the systems which 
provide housing, food, medical care, and schooling to 
the urban poor. In his paper on “Housing the Urban 
Poor: ...,” Anthony Downs states that “clearly, the 
bigger the total direct public subsidy put into housing, 
the more new units will be built.” Regrettably, the 
current systems of housing subsidization make the va- 
lidity of Downs’s statement somewhat less than clear. 

Thus, America’s current redistribution policies are 
less than satisfactory for two reasons: (1) They fail 
to redistribute a large portion of their funds to the 
poor. (2) They set up incentives and decision-making 
processes which inhibit the economic growth and de- 
velopment of the cities in which the poor are located. 
These failures tend to exacerbate the problems of the 
“economies of cities” because one of the basic prob- 
lems is urban poverty. 

The failure of society to actively regulate the inter- 
ference of men with one another is the second basic 
cause of American urban problems. Economics and 
the American society grew and developed at a time 
when these interferences were of minimal importance. 
But the current urban problems of pollution, crime, 
congestion, and discriminatory market restrictions are 
clearly anything but the perfectly competitive, no ex- 
ternalities worlds of our upbringings. It is the role of 
economists to locate and measure the externalities or 
conditions of well-being of the urban environment 
and to aid in the search for measures to compensate 
for and regulate their influences. 

Barbara Bergmann’s attempt to develop an ac- 
counting system which provides a systematic view of 
the connections between the urban economy and the 
social and environmental problems which confront the 
city is an important step in providing a structure 
within which our search for knowledge of “urban ex- 
ternalities’ can be conducted. The “problem solving” 
information system which Mrs. Jacobs describes seems 
likely to take the form of Mrs. Bergmann’s input-out- 
put accounting system and to be a useful instrument 
of the urban policy-maker. It is time for economists 
to analyze and work on the design of a process for 
getting somewhere {i.e redesigning city policy-mak- 
ing process to make it a learning process), in addition 
to applying their efforts to their characteristic work of 
saying where our society ought to be. Downs’s paper 
also alludes to problems of externalities. Downs re- 
views the restrictive effects of many of the public 
efforts to improve the housing of the urban poor, but 
he almost completely neglects to define the social in- 
terests in private housing decisions. Building codes re- 
strict the housing options of the urban rich and poor 
alike, but do the restrictions create any social ben- 
efits? Who receives these benefits and at what cost to 
whomr Restrictive zoning enables suburban commu- 
nities to avoid the external diseconomies ef observing 
the residences of the poor, but at what cost to the 
poor and to their cities? 

In brief, the problems of the American city are in 
large part the result of society’s inept and often inap- 


propriate solutions to the problems of income distri- 
bution and interaction effects. These are the basic issues 
of welfare economics. It is not surprising that when 
economists are concerned with the well-being of part 
of our society, then this area of the discipline should 
provide a productive structure for their concern and 
efforts. It is surprising that so many of us have con- 
tinually looked elsewhere. 

Sam Bass WARNER, Jx.: Since my work as a historian 
has largely dealt with the issues raised by Mr. Downs 
and since I find very interesting and important policy 
considerations in his paper, I will confine myself to a 
historian’s view of the metropolitan location of the 
poor, and the trickle-down housing market. 

I do want, first, however, to call your attention to 
the extreme pessimism and caution of the papers at 
this session. This pessimism, marked by calls for data 
gathering, decentralization, and reduction in housing 
quality standards, I understand to be part of the gen- 
eral gloom which has settled over all urban reform 
sessions in the past few years. The Vietnam war, the 
unceasing military budget, and repeated cuts in civil- 
ian programs, carried forth in the face of mounting 
urban needs, have knocked the starch out of what has 
generally been one of the most energetic, even uto- 
pian, fields of discussion, planning, and reform. I find 
it hard, as others on this panel obviously do, to spec- 
ify an urban future while the wealth, good will, and 
dreams of the nation are swallowed up in imperialist 
war and endlessly ramifying military and space proj- 
ects, 

From the historical point of view, Mr. Downs’s 
placement of the poor in former middle-income hous- 
ing at the core of a city applies only to the years 
subsequent to the middle of the nineteenth century. 
Prior to that time the poor could and did locate at 
the fringe and by walking one to three miles had a 
wide choice of jobs. The poor became concentrated 
because of the central location of old housing and be- 
cause of their need for a central location to get satis- 
factory job access. Since nineteenth century street 
railway transportation took a radial form and since 
until the 1920’s the greatest concentration of urban 
economic activity lay at the center, the poor became 
progressively confined to a core location. They did so 
despite very high land costs which forced them to pay 
high rents and endure extreme crowding of their resi- 
dentia! structures. Only in industrial satelites, like 
Gary, Indiana, or Newark, New Jersey, did the poor 
also settle in large numbers. Here their hope was that 
the many mills and large size of satelite plants would 
offer job opportunity. It might be well to remember 
in this connection that before the automobile became 
a tool of the lower class, firms seeking fringe locations 
—steel mills, cement plants, ship-builders, refineries, 
etc—often had to either provide housing for their 
workers or subsidize the extension of public transpor- 
tation. 

Now with the growth of the multicentered, highly 
differentiated metropolitan regions in the twentieth 
century there should have been a diffusion of the lo- 
cation of the poor out through the aging suburbs of 
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the metropolis as they sought access to jobs. Rising 
racial prejudice in the twentieth century has pre- 
vented this movement. Racial segregation was more 
intense in 1930 than in 1900, more intense still in 1960 
than 1930. The result of this prejudice, both in closing 
Negroes out of jobs and in preventing new residential 
location, has been the current urban novelty of pin- 
ning the poor to the old core cities, the concentration 
of low paying jobs at the core, and the sick social 
cycle of low paying jobs, high unemployment, bad 
housing, and bad municipal services with which we 
are all familiar. 

I conclude from this historical review that any 
transportation policy and any employment policy 
which will increase the job access of the poor 
throughout the metropolitan region will help to re- 
store this class at least to their former nineteenth-cen- 
tury opportunities, although this is indeed a sad goal 
for a progressive economy and nation. 

Mr, Downs’s model of the trickle down of middle- 
income housing units to the poor also ignores an im- 
portant issue of what we might call the unavailability 
of residential social overhead capital. Core slums and 
the mass of cheap new housing developments on the 
urban fringe share a common disability——both lack, 
and always have lacked, decent public facilities. Harlem 
was a special case: it once was a moderate to high 
standard area and was designed and served as such. It 
is an example of Mr. Downs’s system of the urban 
poor’s inheriting formerly adequate areas which they 
use up and the city neglects. But succession to decent 
middle-class districts is a special case in urban housing. 
The more frequent case is that of a cheap working class 
or lower-middle-class development which was not ad- 
equate at the very moment it was built. The new 
tenements built in 1895 in the Lower East Side of 


New York, the mill housing built in Gary, Indiana, in 
1915, the tiny single house bungalows of fringe auto- 
mobile plant districts in Detroit, or the latest cheap 
subdivision in St. Louis lack important utilities like 
public transportation, sewers, and water, lack good 
land plans that will offer all houses dry sites, and 
proper orientation to the sun, storms and wind, lack 
safety from traffic, lack good schools, and lack decent 
residential services for recreation and shopping. There 
was typhoid and tuberculosis on the Lower East Side 
and only the rough care of the old municipal dispen- 
saries to help. Today the medical care of the working 
class and old people who live in the urban fringe is 
a scandal. 

What I’m trying to say is that in the past, as today, 
there was precious little residential social overhead 
capital to trickle down to subsequent occupants. 
Therefore, if we want to help both the working class 
today and the poor tomorrow, we should add an ag- 
gressive metropolitan-wide land development program 
to our job access and public transportation program. 

What I foresee as desperately needed is a public pur- 
chase of land all over the metropolitan region for 
public site development—site planning, utilities, 
schools, recreation, clinics and medical] centers, shop- 
ping—all should be provided with the grading of the 
land. Then the land could be sold at reduced costs, as 
in urban renewal, to private home builders who could 
be charged with constructing houses in working-class 
price ranges with or without further subsidies. Under 
such a program the private builders could once more 
enter the massive working-class housing market in a 
permanently useful way, the poor would benefit im- 
mediately from the increase in the supply of housing, 
and there would be something good to trickle down 
in later years. 


ECONOMICS IN THE INDUSTRIAL STATE: 
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ECONOMICS AS A SYSTEM OF BELIEF 
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I 


A recurring and not unsubstantiated charge 
against economics over the last century has been 
its employment, not as a science, but as support- 
ing faith. In this latter role it is held to serve not 
the understanding of economic phenomena but 
the exclusion of lines of thought that are hostile 
or unsettling to the discipline or, a related mat- 


ter, to an influential economic or political commu- ` 


nity. “Economists” Marx described as “the 
scientifc representatives of the bourgeois class,’ 
and he held that after the bourgeoisie conquered 
power in England “it was no longer a question” 
for political economy “whether this theorem or 
that was true, but whether it was useful to capital 
or harmful, expedient or inexpedient, politically 
dangerous or not. In place of disinterested enquir- 
ers there were hired prize-fighters; in place of 
genuine scientific research, the bad conscience and 
the evil intent of the apologetic.”? Veblen, after 
saying that the competitive model of classical 
economists “affords the test of absolute economic 
truth,” went on to assert that “the standpoint so 
gained selectively guides the attention of the clas- 
sical writers in their observation and apprehen- 
sion of facts . . . . ”3 Tawney observed that during 
most of the last century the conflict between ‘“in- 
dividual rights and social functions was marked 
by the doctrine of the inevitable harmony [my 
italics] between private interests and public 
good.’’4 

This view of economics is not confined to the 
great dissenters. There would now be considerable 
agreement that economic theory before Sraffa, 
Chamberlin, and Robinson excluded from consid- 
eration market structures which could not readily 


i Karl Marx, The Poverty of Philosophy, Chap. II 
(1847). 

? Karl Marx, Capital (author’s preface to the sec- 
ond edition, 1873). 

7“The Place of Science in Modern Civilization: The 
Preconceptions of Economic Science,” in What Veb- 
len Taught (Viking Press, 1947), p. 111% 

1R. H. Tawney, The Acquisitive Society (Har- 
court, Brace and Co., 1920), p. 27. He added that it 
was the further achievement of economics that “com- 
petition was an effective substitute for honesty.” 
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be reconciled with the competitive model or the 
limiting case of single-frm monopoly. This 
affirmed a view of economic society in which 
firms (by implication small) were numerous in 
the market and without market power and in 
which the tendency was to an equilibrium of nor- 


` mal profits and optimal resource allocation. This 


in the United States was over a period—say from 
1880 to 1930—-when industrial firms were becom- 
ing very large and, by all outward sign, wielding 
great market and political power. In denying sci- 
entific recognition or legitimacy to this trend eco- 
nomic theory was not being politically and so- 
clally neutral. It was persuading its communicants 
to avert their eyes from reality. Except where 
monopoly or intent to monopolize could be 
shown, the theory denied the need for any social 
response to economic power. It was playing an ac- 
tive—an actively conservative—role in the politi- 
cal process. 

The social and political role of economic belief 
was at least equally great in the case of Say’s law 
of markets. We now marvel at the hold exerted 
by this proposition on economic thought before 
Keynes. And the practical and political conse- 
quences (again conservative) were equally pro- 
found. If there could be no deficiency or excess in 
aggregate demand (if any other solution meant 
that a man was unlearned in the fundamentals of 
economics)’ there could be no case for increasing 
or decreasing public outlays or revenues to affect 
the level of output or employment. The alterna- 
tive possibilities allowed only for a self-correcting 
theory of the business cycle or one that permitted 
(or encouraged) the adjustment, ie., reduction, 
of wage levels or the correction of other special 
equilibrium error. On avowedly scientific grounds 
the discipline thus helped to exclude from consid- 
eration what are now commonplace measures of 
fiscal policy and, part passu, to defend a minimal 
role for the state. This was accomplished by a 


št To be consigned, as Keynes suggested, to “live 
furtively, below the surface, in the underworlds of 
Karl Marx, Silvio Gesell or Major Douglas.” John 
Maynard Keynes, The General Theory of Employ- 
ment Interest and Money (Harcourt, Brace and Co., 
1936), p. 32. 
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proposition which, in the context of the modern 
industrial economy, virtually all economic schol- 
arship holds to be wrong and even derisory. 

One further aspect of this history is important. 
Popular perception of the shortcoming ran well 
ahead of the theoretical economic accommoda- 
tion. While economic theory had no appreciable 
reaction to the rise of the great industrial firm 
prior to the 1930’s, the case of single-firm monop- 
oly apart, the ubiquity and omnipotence of “big 
business” had been a source of popular discussion 
and concern for forty years. It was the basic fare 
of the muckrakers and the political base of the 
populists. Journalists and politicians and the pub- 
lic at large had sensed what the theory denied or 
ignored; namely, that where the participants in 
an industry were large and few they wielded great 
power not explained by the occasional case of 
single-firm monopoly. Similarly, long before 
Keynes made it reputable for economists, the lesser 
breeds without the discipline—politicians, journal- 
ists, liberal businessmen as well as Gesell, Major 
Douglas, Foster and Catchings and the other mem- 
bers of the pre-Keynesian underground—had ar- 
gued that in depression affirmative action should be 
taken by the state to increase aggregate demand, A. 
not wholly irrelevant consequence of the rigid and 
enduring commitment to Say’s law was that the 
economics profession, through the early years of 
the Great Depression—indeed until rescued by 
Keynes—had a reputation for doctrinaire negativ- 
ism. And those who continued to find truth only 
in the established belief were doomed to live out 
their lives in a state of obsolescence that was all 
too cruelly manifest and which, one trusts, will 
be a sobering lesson for the future. 

In yet other instances economics had excluded 
socially inconvenient analyses, at least until some 
combination of pressure—the need for practical 
action, the social intuition of the nonprofes- 
sional, competent heresy within the profession— 
-has upset the accepted view.” But I am not con- 


"It was, one senses, the desperation bred of the 
Great Depression and the willingness so induced to 
look anew at old truths, as much as the cogency of 
Keynes’s argument, which led to the rejection of 
Say’s law. Before The General Theory, liberal re- 
formers such as Paul Douglas in the United States 
and William H. Beveridge in Britain prescribed for 
the depression within the framework of Say’s law. 
Not budget deficits to expand demand but wage re- 
ductions to increase employability were urged. In the 
United States both Presidents Hoover and Roosevelt 
(and also the Hearst press) had embraced a policy of 
either tax reduction or public spending to raise the 
level of aggregate demand before Keynes made the 
idea generally acceptable to economists. 

"Including the commitment of the theory of the 


cerned with making a catalogue. I wish to argue 
that present professional belief—the neoclassical 
model of economic process—as profoundly ac- 
cepted as was once the competitive model or 
Say’s law, is now similarly excluding urgent as 
well as politically disturbing questions from pro- 
fessional economic vision. It is important that all 
be reminded that there is nothing novel about 
this. On the contrary, it is quite normal—a com- 
monplace aspect of the sociology of the discipline. 
So, also, is vehement insistence that economics is 
wholly scientific and neutral when it is being po- 
litically quite purposeful. Say’s law was most in- 
dignantly asserted as a test of professional re- 
spectability In the years just before it demise, It 
was then that it most needed energetic defense. 
But let me summarize. The accepted economic 
models, in the past, have not necessarily been the 
ones that illuminated reality. They have frequently 
served to divert attention from questions of great 
social urgency which, in the established view, had 
alarming implications for political action. In do- 
ing this, economics has served a political function. 
It has been not a science but a conservatively 
useful system of belief defending that belief as a 
science. And knowing, and indeed agreeing, that 
this has occurred before, our minds must be open 
(or less incautiously closed) to the possibility 
that it may happen again. 


i 


The assumption that economics must now 
abandon, subject to some later definition, is that 
of consumer sovereignty—and, in light of -the role 
of the modern state in the economy, what might 
also be called “citizen sovereignty.” If this is not 
done, the discipline will serve, indeed is now serv- 
ing, not as an elucidation of social phenomena but 
as a- design for suppressing inconvenient social 
conclusions and action. And given the pressure of 
present circumstance, that of popular intuition 
and (one trusts) the growth of intradisciplinary 
dissent, it will not so serve for very long. My in- 


firm to the entrepreneur who combines ownership 
with direction of the business enterprise. With this 
goes a greatly strengthened commitment to profit 
maximization as a goal, a determinant market re- 
sponse in pursuit of that profit and an effective ex- 
clusion from consideration of other social and politi- 
cal constraints by the corporation on its participants 
or the public. On this see R. A. Gordon, Business 
Leadership w the Large Corporation (Brookings In- 
stitution, 1945), p. 11 et seg. Also Robin Marris, 
The Economic Theory of ‘Manageria Capitalism 
(Free Press of Glencoe, 1964), p. 62 et seg. I disctss 
this at some length in The New Industrial. State 
(Houghton Mifflin Co., 1967), Chap. X. 
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tention in this paper is to put the case for, and 
consequences of, the changed assumption in the 
shortest form consistent with necessary qualif- 
cation and technical. precision of argument. 

There are three plausible views of the individ- 
ual in economic society of which two are broadly 
consistent with the neoclassical model. In the first 
the individual is regarded neutrally as a partici- 
pant in a process for transmitting change. The 
change may be autonomous with the individual— 
a change in taste reflecting some change in his life 
design—and its effects are then transmitted 
through the market to the producer. Or change 
may originate with the producer, e.g., some 
change in the production function arising from 
spontaneous technical innovation, and it is trans- 
mitted through the market to the individual, In 
each case there may be secondary or tertiary re- 
verberations. In each concern is with the process; 


* The surrender of the sovereignty of the individual 
to the producer or producing organization is the 
theme, explicit or implicit, of two books, The Af- 
fluent Society (2nd ed. rev., Houghton Mifflin Co., 
1969) and The New Industrial State (Houghton 
Mifflin Co., 1967). In both of these books I faced 
the problem of discarding ideas, much beloved, that 
had long been part of my habit of thought and also 
the terrible tendency to recoil when one’s analysis 
suggests or seems to imply practical action well out- 
side the accepted modalities. I was also, as I have 
said before, faced with the peculiar problem of per- 
suasion that is here involved. A scientific proposi- 
tion is refuted by proof to the contrary. Belief, espe- 
cially if it is playing a functionally protective role 
in the society, is by no means so vulnerable. The 
strategy of persuasion thus required, as I have also 
elsewhere made clear, repays some thought. All social 
disciplines, and perhaps especially economics, are 
naturally jealous of the larger framework of assump- 
tions in which they operate. For if assumptions be- 
come obsolete, so does.the knowledge subtended 
thereon. This vested interest is further reinforced by 
the functional role of the ideas in excluding inimical 
lines of thought and action. It follows that to attack 
such a framework of assumption from within the 
discipline is a perilous matter. The jury, or most of 
it, is a party at interest. The fate of all who attacked 
Say before Keynes is a warning. The alternative is 
to engage a larger public and thus, as it were, force 
the issue on the discipline, For, if the assumptions 
being attacked are vulnerable—if they are incongru- 
ent with reality—the public intuition will be respon- 
sive. So will be that of the social radical. And if 
enough such support can be enlisted, the old frame- 
work can be broken. The use of this technique nat- 
urally incurs a certain measure of professional dis- 
comfort, It bypasses the system by which ideas and 
innovations are submitted for professional scrutiny 
and winnowing before being passed along to students 
and the lay public. And it similarly renders nugatory 
the process by which the intellectual vested interest 


. is protected. To the legitimate rebuke for the first is 


added the more personal discontent inspired by the 
second. i 
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no special assumption is made as to the source of 
the change or the purpose of the process. It 
should be noted that all changes are transmitted 
through the market; there is no significant extra- 
market process by which the producer is brought 
to accept changes sought by the consumer or by 
which the consumer is conditioned to accept 
changes sought by the producer. Most modern 
mathematical models of microeconomic relation- 
ships are, broadly speaking, of this kind.® Public 
goods are not very satisfactorily embraced by this 
model. 

The second possibility involves a substantial 
measure of implicit theorizing. The view is still of 
a process. The process is still a neutral transmit- 
ter of change including that originating with the 
producer. But the ultimate guidance is seen very 
clearly as coming from the individual; it is to him 
that the ultimate accommodation is made. The 
accommodation to changes in the producer’s cost 
function is neutral and technical; the accommo- 
dation to changes in the consumer’s demand func- 
tion is functional and moral. It embodies the pur- 
pose of the system. Borrowing from political 
theory a similar though less precise accommoda- 
tion is made to the changing preferences of the 
individual citizen-voter for public goods. 

None of this need be absolute. The consumer is 
admitted to be subject to influences that are ex- 
ternal to the market. Some of these originate with 
the producer or the process by which he is sup- 
plied. These include specific persuasion by the 
producer, the more general effect of the cultural 
emphasis on goods and the competitive and emu- 
lative influences which bear on consumption and 
which, as Professor Duesenberry pointed out 
many years ago, associate consumption with suc- 
cess in life and thus make it an end in itself.1° 
And for private—and, even more especially, pub- 
lic—goods information is transmitted imperfectly 
by the market, In consequence, welfare economics 
concerns itself with how the process can be cor- 
rected and the consumer equilibrium be made to 
serve more precisely the individual’s preference 
for kinds and quantities of goods. However, both 
the extramarket effects and the shortcomings are 
peripheral; one concedes them in order to protect 
the larger fact. That larger fact is the ultimate 
accommodation of the economic system to an in- 
dividual choice that is original and innate. That 
accommodation is inhibited and diverted and 


*T am grateful for suggestions here from my col- 
league, Leonid Hurwicz. 

James S. Duesenberry, Income, Saving and the 
Theory of Consumer Behavior (Harvard Univ. Press, 
1949), p. 28. 
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modified but only as the brush along the banks 
and the rocks along the bottom inhibit and divert 
and modify the flow of a stream. 

This accommodation, it should specifically be 
noted, is broadly consistent with the accepted 
theory of monopoly or oligopoly. The demand 
function of the individual is given, which is to say 
that it originates independently of the producer. 
The producer seeks to maximize revenues—a vital 
point. Changes in individual demand when aggre- 
gated lead accordingly to responses that are no 
less reliable than those in the competitive market. 
The resulting distribution of resources and in- 
come is different and so is the resulting consump- 
tion. By welfare standards it falls short of an 
ideal. But it is not different in being less respon- 
sive to the ultimate authority of the consumer. 

The third possible view sees the process as one 
in which the ultimate accommodation in a sig- 
nificant part of the economy is to the producer. 
The individual’s wants, though superficially they 
may seem to originate with him, are ultimately at 
the behest of the mechanism that supplies them. 
In the most specific manifestation, the producing 
firm controls its own prices in the market and 
goes beyond to persuade the consumer to the ap- 
propriate responding behavior, But it also selects 
and designs products with a view to what can be 
so priced. and made subject to such persuasion. 
And it does this in a society in which the strongly 
iterated and reiterated praise of goods makes 
them seem important for happiness and thus 
makes the individual attentive to claims in this 
regard. And the persuasion proceeds in the con- 
text of a generally affluent supply of goods, which 
means that their contribution is to psychic rather 
than to physical need. The further consequence is 
that the individual is open to persuasion—to ap- 
peals to his psyche—as he would not be were 
physical effects alone involved.4+ On occasion the 


1 Some will be aware of the energy with which I 
have pressed this distinction. Cf. The Affluent So- 
ciety (2nd ed., op. cit., p. 134 et seg.). It is one of 
those naively crucial matters (as Keynes earlier 
held) on which much turns. Economics generally 
denies the distinction between physical need and 
psychic satisfactions——taking advantage in part of the 
undeniable fact that the line between the two lends 
itself to no precise conceptual demarcation. Thus, it 
excludes from consideration the notion of a class of 
wants which, originating in the psyche, are subject to 
management by psychological means as wants origi- 
nating in physical need are not. This greatly defends 
the values of a society which measures achievement 
by output. There being no valid difference in the 
wants being served there is no lessening of the urg- 
ency of output. The notion of production for frivo- 
lous purposes is almost completely elided. Thus, the 


state will supply ancillary services that are needed 
to obtain the sought-after behavior of the individ- 
ual—the provision of highways as an aspect of 
the management of consumer behavior by the au- 
tomobile industry is an obvious example. By regu- 
lating aggregate demand the state also insures 
that the microeconomic management of demand 
will not be nullified by macroeconomic move- 
ment7? 

This view of economic process extends with 
emphasis to public goods. Here for important 
classes of products and services—-weapons sys- 
tems, space probes and travel, a supersonic trans- 
port—decisions are taken by the producers, Le., 
the armed services and the supplying firms, in 
pursuit of their own goals. The Congress and the 
public are then accommodated or commanded 
thereto.74 

The need to manage consumer behavior, as I 
have argued in detail elsewhere,?* arises from the 
circumstances of modern industrial life—sophisti- 
cated technology, large commitments of capital, 
long-time horizons in product development and 
production and, in consequence, large, inflexible 
and vulnerable organization. These lead, in turn, 
to the need to control as many as possible of the 
parameters (costs, prices, demand, costs and risks 


importance of production remains above question. 
Once again one sees economics overriding a com- 
monsense view to defend what is, unquestionably, a 
most convenient conclusion. 

4% The one is obviously dependent in a highly practi- 
cal way on the other and it is a curiosity of econom- 
ics that the two—the need to insure that people will 
want G.M. cars and the need to insure that they will 
be able to buy G.M, cars—has been go little associ- 
ated. 

4% The most meaningful distinction between a mar- 
ket and a planned economy, so it seems to me, turns 
on whether and to what extent accommodation is to 
producer or consumer choice. The more responsive 
the producer must be to consumer choice, the more it 
is a market economy. The greater his power to estab- 
lish prices and to persuade, command, or otherwise 
arrange the consumer response at these prices, the 
more it is a planned economy. Intervention by the 
state does not alter the fact of planning; it changes 
only its nature, extent or efficiency, In everyday lan- 
guage, planning means the systematic exercise of 
foresight. This is a source of ambigtity for even 
within narrow market parameters there can be exer- 
cise of such foresight—specifically to anticipate mar- 
ket behavior or make more efficient the firms’ re- 
sponse. James E. Meade, in his review article, “Is 
The New Industrial State Inevitable?” (Econ. J., 
June, 1968), rightly points out that I do not distin- 
guish adequately between such planning within the 
market instruction and planning which embraces the 
decisions of the consumer or citizen. 

“The New Industrial State, of, cit., pp. 1-97. 
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of technological innovation) within which the 
firm operates. This development is greatly dif- 
ferent in different parts of the economy—the 
range is from the producer of modern weapons 
systems or automobiles at one extreme to the veg- 
etable farmer or small shopkeeper at the other. 
The extent of the accommodation of the individ- 
ual to producer need varies accordingly. This 
difference is not something to be minimized; on 
the contrary, it is itself of practical consequence 
for economic behavior, as I will argue in a mo- 
ment, The efficacy of the management of the con- 
sumer or the public in any industry will also vary 
over time and, on occasion, will partly fail or be 
frustrated. This management is exercised at in- 
creasing cost which varies as between products 
and market. structures.15 

Maximization in this model is not of profits 
alone but of the panoply of organization interests 
—security and autonomy of the organization, 
growth (and consequent increase in pay and op- 
portunity), technical achievement, public prestige, 
as well as profits. The priority accorded the sev- 
eral goals will plausibly differ somewhat for 
different organizations. 

Finally, it remains possible, at least in the pri- 
vate sector of the economy, for the individual to 
contract out or partially out of the management 
to which he is subject. (This, more than inciden- 
tally, may allow him to deny the existence of such 
management and to point to his own immunity as 
proof. A certain part of the case for unmanaged 
consumer choice rests subjectively on such 
grounds.) All of these qualifications are essential 
for only the inexperienced rejoice those who are 
resistant to an idea by allowing themselves the 
catharsis of overstatement. 


lil 


So far as anything in economics is certain, it is 
that the first two of the foregoing views have a 
monopoly of established belief. Formal micro- 
static models emphasize the first view; the less 
formal, more intuitive and more influential writ- 
ing and instruction assumes the second, It is not 
impossible (though not altogether easy) to find 
work that concedes producer management of con- 
sumer taste. Tibor Scitovsky2® has dealt interest- 
ingly with the management of consumer markets 
on behalf of the majority taste—an argument 


u Slowly increasing costs of persuasien for (e.g.) 
automobiles or soap partly distinguish these indus- 
tries from vertically increasing costs in, say, agricul- 
ture. 

** Papers on Welfare and Growth (London: George 
Allen and Unwin, Ltd., 1964), pp. 241-49. 


with more than parenthetical importance for the 
economics of the arts. Jerome Rothenburg?’ has 
held of advertising that, although it “is probably 
not accountable for drastic changes, it is reckless 
to assume only trivial impact”!® and noting that 
there are “endogenous taste changes—changes in- 
duced by producer investments designed to effect 
such changes,” he has concluded that “few would 
insist that the consumer is sovereign in any useful 
sense.”2® A number of other scholars, some in 
more recent times accepting my arguments, have 
agreed. But these are exceptions. In the general 
view economics is a process by which the individ- 
ual imposes his will on the producer—as put mat- 
ter of factly by Fisher, Griliches, and Kaysen, 
“there js always an assumption of consumer sov- 
ereignty in the market economy.”2° (My italics.) 
And, although the process is confused, indirect 
and inefficient, the citizen is equally assumed to 
impose his ultimate will as to public goods on the 
state. When one comes to the world of the text- 
book, an important matter when, as here, one is 
concerned with economics as it serves function- 
ally through its assumptions to influence belief 
and thus action, the commitment to consumer 
(and citizen) sovereignty becomes virtually abso- 
lute,#4 i j 


IV 


It is not my purpose here to argue that the ac- 
cepted views are incognate with reality, that the 


7 “Consumer's Sovereignty Revisited and the Hos- 
pitality of Freedom of Choice,” A.E.R., May, 1962. 

1 Thid., p. 280. 

® Thid., p. 279. 

» Franklin M. Fisher, Zvi Griliches, and Carl 
Kaysen, “The Costs of Automobile Model Changes 
Since 1949,” J.P.E., Oct., 1962, p. 434. 

"What things will be produced is determined by 
the votes of the consumers—not every two years at 
the polls but every day in their decision to purchase 
this item and not that.” Paul Samuelson, Econom- 
ics (7th ed., McGraw-Hill Book Co.), p. 42. How- 
ever, in this edition, Professor Samuelson subse- 
quently softens this proposition and I sense, otherwise, 
that his commitment to consumer sovereignty is far 
from rigid. Others are more categorical. “. .. only 
[the consumer} can make the crucial decision on 
what goods he most prefers; thus, in the final analy- 
sis, consumers collectively decide what industry is to 
produce. The choices of consumers provide the basis 
on which business makes its decisions.” C. E. Fergu- 
son and Juanita M. Kreps, Principles of Economics 
(2nd ed., Holt, Rinehart and Winston, 1965), p. 80. 
“As buyers, individually but totaling millions react to 
prices, they also change prices. Consumers vote with 
their dollars. The buyer, himself guided by relative 
prices in making his choices, is directing the alloca- 
tion of productive resources.” C. Lowell Harris, The 
American Economy (4th ed., Richard D. Irwin, Inc., 
1962), p. 380. 
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third view is right. This I have done at length 
elsewhere.? It is hard to believe that the uncom- 
mitted reader will find the case for producer sov- 
ereignty in the form in which I have just outlined 
it wholly implausible. The case is perhaps strong- 
est for public goods; there can be few men of 
available mind who have recently looked at the 
process by which the national defense is provided 
without wondering if the conventional view of ul- 
timate citizen sovereignty is acceptable. This is 
not a detail; it is half the federal budget. And 
many must have wondered if the conventional 
view, indistinct as it is, might not be serving to 
divert attention from the disenchanting reality— 
if it did not accord the.public the mythology of 
power while giving the military bureaucracy and 
associated industries the reality of power. But in 
the large-scale consumers goods industries the case 
is not greatly less convincing. There is the mas- 
sive outlay on persuading the consumer.?® There 
is also the general increase in the persuasive 
effort paralleling the development of increasingly 
complex technology and organization. It is a tenet 
of the more developed consumers goods industries 
that products must be selected, designed, and pro- 
duced with a view to what lends itself to persua- 
sion. Accordingly, it involves an exercise of imagi- 


The Affiuent Society, op. cit, especially pp. 134~ 
67 and The New Industrial State, op. cit., especially 
pp. 159-218. 

* There is a marked tendency, especially among 
the unconsciously tendentious defenders of the, mar- 
ket and thus of consumer and citizen sovereignty, to 
denigrate and even dismiss the role of advertising. 
One recent critic disposes of my interest in it by 
saying that it is concerned with “the most hackneyed 
theme in modern social literature—the power of ad- 
vertising.” (Scott Gordon, “The Close of the Gal- 
braithian System,” J.P.E., July-Aug., 1968, p. 642.) 
So to minimize the role of so vast, obtrusive, expen- 
sive, and integral an aspect of the modern market 
must surely provoke question. One notes also that 
advertising has continued to be a somewhat indiges- 
tible lump in conventional microeconomic theory. To 
see it, as does the most commonly accepted oligopoly 
theory, essentially -as a functionless but safe alterna- 
tive to price competition which ultimately cancels 
itself out, is not altogether satisfying and leads in- 
evitably to the question, ill-received by advertisers 
and media when not tactfully elided by economists, 
as to why such a portentous waste is not prohibited 
or mightily taxed. But there is also the fact, as Pro- 
fessor Rothenburg points out, that advertising is the 
most direct and visible attack on the concept of 
consumer sovereignty. This, one at least suspects, may 
be a reason for wanting to ignore it or, failing that, 
to follow Professor Gordon in stiggesting that con- 
cern with it is unfashionable or otherwise intellectu- 
ally unworthy. I count it an important part of the 
case for producer sovereignty that its exercise gives 
to so important an activity as advertising a wholly 
functional role in economie life. ` 


nation to suppose that the taste so expressed orig- 
inates with the consumer, What the consumer 
deems to be a desirably shaped and chromatically 
compelling automobile is substantially different 
this year from what it was five years ago. But 
few would wish to argue that this represented a 
change in the consumer’s intrinsic and improving 
vision of a vehicle—that, indeed, it was other 
than something accomplished with no slight skill, 
art and expense by the automobile producers. It 
is not necessary to argue that the management of 
the consumer by the producer is complete, only 
that it makes consumer behavior conform in 
broad contours to producer need and intent. This 
ig plausibly in accord with everyday observation 
of marketing practice and the commonplace 
claims of its practitioners.*4 Nor will many resist 
the idea that these industries can bring the state 
to the support of their efforts in creating and 
managing consumer wants—that the automobile 
companies can get the highways that are essential 
for a consumer preference for automobile trans- 
portation; that the airline and aircraft manufac- 
turing companies can win public financing for the 
development of new types of aircraft, in the past 
under military guise but now quite overtly in the 
case of the SST; and that the tobacco companies 
can obtain extensive governmental immunity 
from the scientific evidence on the causes of can- 
cer. 

Finally, few will doubt the enormous stress 
which the process of persuasion places upon the 
importance of goods and the belief so created of 
the nexus between goods (including those that are 
technically innovative or can be so represented) 
and happiness, This, most will suppose, increases 
the susceptibility of consumers to persuasion. If 
goods are firmly established as the cause of happi- 
ness, the public will be attentive and responsive 
to claims to reward on their behalf, and certainly 


“Consumer management is a more complex busi- 
ness where, as in the characteristic oligopoly case, a 
few large firms produce a closely substitutable prod- 
uct. Here predictability of consumer behavior is en- 
hanced by the management of consumer taste and, of 
course, reduced by the fact that others are seeking to 
do the same thing with greater or less effect. How- 
ever, as I have elsewhere argued (The New Indus- 
trial State, op. cit., p. 206 et seg.), from the aggre- 
gate of this effect-—the general attraction to the ' 
common products of the industry and the success of 
one firm, the inevitability that it ride with success, 
the stimulated response of others—comes an equi- 
librium mort predictable for any fully participant 
firm than would result from unmanaged demand. 
And, as I note above, there are further important 
effects from this process and the effort expended 
upon it on the general -social attitudes toward goods 
and their producers. . : i 
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the relentless propaganda on behalf of goods must 


greatly increase the importance attached to pro- 
duction. This, in turn, strengthens the position of 
producers in the exercise of their sovereignty es- 
pecially as regards the community and the state. 
What can be so important as what they do? Eco- 
nomics again assists by making the level of output 
the formal, measurable accomplishment of the 
society. But my purpose is not to argue the case 
for producer sovereignty but to assume it (though 
less comprehensively) as consumer sovereignty is 
now assumed. And assuming producer sovereign- 
ty I want to look at the features of the society 
which, excluded from view by. the assumption of 
consumer sovereignty, then swim almost majesti- 
cally into view. What is so solved makes my case. 


y 


The frst and by far the most important matter 
that thus becomes clear concerns the relation of 
the individual to industrial society in the largest 
sense, In the accepted economics, no general con- 
flict can arise here. The individual or citizen is 
sovereign. There may be differences between 
different individuals as to whose commands are 
heeded. By ancient classical assent, the rich speak 
more authoritatively in markets than the poor. 
And there may be friction or aberrations in the 
response of institutions to the ultimate authority 
of the individual. But none of this is systemic. 
The individual is ultimately and fundamentally in 
command; he cannot be at war with himself. 

When producer sovereignty is assumed, the re- 
sult is very different. This sovereignty is exer- 
cised, we have seen, by large and complex organi- 
zations. This exercise of power is to serve their 
own goals—goals that include the security of the 
organization and its growth, convenience, prestige, 
commitment to technological virtuosity as well as 
its profits. There is every probability that these 
goals will differ from the aggregate expression of 
individual goals. Individuals are then accommo- 
dated to these goals, not the reverse. This nor- 
mally will involve persuasion. But it may involve 
resort to the state or, in the manner of a utility 
marching its lines across the countryside, to 
power that is inherent in institutional position. 

The consequence of economic development, so 
viewed, is not of harmony between the individual 
and economic institutions but of conflict. The 
conflict is modified by the persuasion—but not 
for the unpersuaded or those who sense what is 
happening. This conflict is sharply at odds with 
accepted economic (and political) interpretations 
of the reality. But it is not at. odds with the real- 
ity. If there is an agreed diagnosis of contempo- 


rary discontent both in the United States and the 
other industrial societies, it is that the individual 
feels himself in the grip of large, impersonal 
forces whose purposes he senses to be hostile and 
in relation to which he feels helpless. The Penta- 
gon pursues wars and builds weapons systems in 
accordance with an inner dynamic. Similarly 
NASA. So the Department of Transportation in 
relation to the SST. So General Motors as a pro- 
ducer of automobiles that threaten to smother cit- 
ies and as a sponsor of highways that have al- 
ready gone far to devour them. So industry gener- 
ally as it subsumes countryside, water and air. 

This conflict comes to a peculiarly sharp focus 
in the universities. This also is what the model 
would lead one to expect. In the universities large 
numbers of students are brought together by the 
unprecedented demands of the industrial system 
for qualified manpower. They are given a sense of 
personality as the older industrial proletariat was 
not; the older proletariat, indeed, was taught by 
the unions to submerge personality into a sense of 
class. And students are also exposed with some 
sense of righteousness to social doctrine—eco- 
nomic and political theory—which holds that the 
individual is possessed of ultimate power. And, in 
contrast, they see a world in which organization 
exercises large, even seemingly plenary power and 
to which they, as citizens, soldiers, consumers or 
organization men are expected to be subordinate. 
None of the resulting discontent could occur in a 
society in which the consumer or the citizen is 
sovereign. It is surely probable, even predictable 
in a society in which producing organizations are 
sovereign—in which they have power to pursue 
purposes of their own that are different from 
those of the consumer or citizen. 

The notion of producer sovereignty, then, is 
not only empirically plausible—a seemingly logi- 
cal response to the needs of the modern, highly 
technical, highly capitalized, very complex indus- 
trial organization—but it also sharply illuminates 
our major present concern. This is a good thing 
for any social theory to do. But economic and as- 
sociated political theory in remaining with the no- 
tion of consumer and citizen sovereignty are not 
merely failing to interpret reality. By contribut- 
ing to a contrast between what is taught and what 
exists they are weakening confidence in the objec- 
tivity of social science—and perhaps even in edu- 
cation itself. They are making these the servant 
not of an understanding of reality but of a con- 
servatively useful myth that conceals the reality. 
But since, in fact, this cannot be concealed they 
are adding to frustration and conflict. - i 

But this is not all. Irn other respects the notion 
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of consumer and citizen sovereignty is diverting 
attention from fundamental problems of the eco- 
nomic and political system in a fashion that 
serves to strengthen the very producer sover- 
eignty that the discipline denies. Let me cite eight 
specific examples, each of them of no slight con- 
temporary concern. 

If the mix of goods being produced at any 
given time seems unsatisfactory-——if there are too 
many automobiles, too little mass transport—con- 
sumer sovereignty holds that this reflects the 
dominant consumer will. Similarly, if housing is 
scarce and poor, housing appliances abundant and 
efficient. The person who expresses doubt is seek- 
ing, in undemocratic elitist fashion, to substitute 
his taste for that of a majority. But if producer 
sovereignty is assumed the product mix will be 
the expression of its comparative power. If there 
appear to be too many automobiles, insufficient 
intercity or commuter rail service, or urban rapid 
transit, this will plausibly be because the automo- 
bile industry exercises its sovereignty (including 
its power to persuade people that they want auto- 
mobiles more) more effectively than do the pro- 
ducers of alternative transport. We have more ap- 
pliances than houses because General Electric is 
more powerfully sovereign than the house build- 
ers. Except to the exceptionally devout, none of 
this, I venture to think, will seem unreasonable. 
But economics as it is taught, by emphasizing 
consumer sovereignty, makes itself a shield for 
the exercise of producer sovereignty by the auto- 
mobile industry. For by making questions about 
too many automobiles an elitist and undemocratic 
interference with consumer choice, it effectively 
excludes questions about the power of the auto- 
mobile industry to impose its preference. In 
effect, it gives high moral sanction to social indif- 
ference. 

The concept of consumer sovereignty acts with 
marked force to inhibit questions concerning the 
cultural achievements of the system. It will surely 
be agreed that whatever the effects of advertising 
its ultimate effect is an extremely powerful and 
sustained propaganda on the importance of goods. 
No similar case is made on behalf of artistic, edu- 
cational, or other humane achievement, The no- 
tion of consumer sovereignty suppresses the re- 
sponse.25 While it may be conceded that the pop- 


"With a peculiarly righteous indignation, in fact. 
I made this case in less sharp form and with much 
stronger emphasis on public goods in The Affluent 
Society. The rebuke differed only in emphasis. A few 
held that I was presuming to set an admittedly at- 
tractive judgment against the democratic manifesta- 
tion of the market. The rest held that I was presum- 


ular taste is biased toward goods, it insists that 
the popular taste be respected. The notion of pro- 
ducer sovereignty, by contrast, forces recognition 
of the inconvenient certainty that the source of 
much of the taste is in the producing organiza- 
tions that promulgate it for the community, Eco- 
nomics renders a further conservative service. To 
the microeconomic doctrine of consumer sover- 
eignty it adds the macroeconomic test of output 
not art as the measure of social achievement. 

The concept of consumer and citizen sover- 
eignty allows of no organic likelihood of a bias in 
the economy for private as opposed to those pub- 
lic goods that do not serve producer sovereignty. 
At most, there will be blockages and error in the 
allocation of resources to the public sector, Pro- 
ducer sovereignty, coupled with the fact that the 
instruments of its exercise, advertising for exam- 
ple, are elaborately and expensively available to 
the private economy and not available in any sim- 
ilar fashion to the public sector, makes this bias 
systemic. In these past weeks the United States 
Senate has been hastening to reduce taxes in face 
of the seemingly unprecedented need of the civil- 
lan public services. And in the background has 
been the doctrine that, unprecedented private 
consumption notwithstanding, taxes now bear on 
people with unprecedented weight. Something 
must surely be attributed to the superior ability 
of producer sovereignty to persuade as to the ur- 
gency of private goods, If this be agreed, then 
again it cannot be entirely bad to have a theory 
that explains the contemporary reality. 

Consumer and citizen sovereignty sanctions the 
current claims on resources of the military indus- 
trial power—it is in response to the perceived 
need and expressed demand of the public. Or, al- 
ternatively, it is a sus generis error—a fault in an 
otherwise workable system. The first view will tax 
belief of even the most committed supporters of 
the received model; the second, as an explanation 
for any part of the economy that is so large in 
both claim on resources and social portent, must 
lack something in scientific appeal. The notion of 
producer sovereignty increasing in effect with in- 
creasingly complex organization and technology 
brings the power of the producers of military 
goods and services wholly into focus. _ 

Consumer sovereignty makes pollution and 
other environmental disharmony an external dis- 
economy. The cost of damage to air, water, and 


ing to interpose a precious, narcissistic, arrogant or 
otherwise grossly pretentious judgment for that of 
the market. 
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surroundings is borne by the community, not by 
the producer. Since the market is assumed to be 
an efficient expression of public taste and need, 
external diseconomies have long been viewed as 
of peripheral significance to be corrected by es- 
sentially cosmetic public action. With producer 
sovereignty environmental damage becomes a 
normal consequence of the conflict between the 
goals of the producing firm and those of the pub- 
lic. Its particular focus is the emphasis which the 
firm places on growth and freedom for its organi- 
zation for autonomous decision unhampered by 
community or public constraints. Here again eco- 
nomic theory in its macroeconomic norm strongly 
supports producer sovereignty. It powerfully sup- 
ports the argument, commonplace in these mat- 
ters, that nothing and certainly not the minor eco- 
logical preferences of the community, should in- 
terfere with the stern needs of production and 
productive efficiency. These give the power line or 
the industrial effluent a natural priority. 

Consumer sovereignty allows of no question as 
to a socially desirable upper limit to the consump- 
tion either in general or in particular products. The 
consumer wants more; theirs not to reason why, 
theirs but to satisfy that want. With producer 
sovereignty the level of consumption is seen to be 
a derivative of producer goals including the pro- 
ducer commitment to growth. Consumer attitudes 
are seen to be substantially formed by producer 
persuasion on behalf of goods. The question must 
then arise as to whether General Motors is the 
proper agency to decide the proper level of con- 
sumption for its products. And since the matter is 
not decided by the collective inner will of the 
public the question also arises as to the optimal 
upper level of production and consumption in 
general. This question should, perhaps, have been 
faced before now, For a host of reasons, including 
the effect on environment, it is unlikely that we 
can continue to increase physical output at recent 
past rates for the next (say) twenty years. It is 
easy to see how, once again, economics has ren- 
dered conservative service. By holding this matter 
to be resolved by the inner collective will of the 
public, it has effectively banned from public dis- 
cussion all question as to how much a community 
should produce or consume. 

In the conventional model differences in in- 
come for personal services reflect ultimately the 
willingness of the community to pay for such ser- 
vices as derived from market desires and prefer- 
ences. Inequality in nonproperty incomes thus 
derives a substantial measure of functional sanc- 
tion—a not unimportant matter at a time when 
the inequality of income distribution is increas- 


ing.2° Producer sovereignty makes this income in- 
equality, at least in part, the product of bureau- 
cratic design, tradition and _ self-arrangement. 
Such a cause of inequality enjoys no similarly 
high sanction. It does correspond, however, with 
the everyday appreciation of the matter by the 
participants. 

Finally, a more immediate point. If consumer 
sovereignty is assumed, there will be a strong pre- 
sumption that actions directly or indirectly 
affecting the consumer’s market behavior will 
have a strong and reliable market response. It is 
to the consumer that the market responds. If by 
either fiscal or monetary policy his outlays are di- 
rectly or ultimately curtailed, there will be 
confidence in the ensuing effect on prices and pro- 
duction. With producer sovereignty there will be 
no similar confidence. The producing firm is pur- 
suing its preferred goals which is to say that it is 
maximizing not necessarily its profits but its orga- 
nizational interests. If this has caused it to subor- 
dinate profit maximization to growth, it can, if it 
must, increase revenues by increasing prices. And 
its organizational interests will include the secu- 
rity of the organization as opposed to the dangers 
inherent in labor conflict or interrupted produc- 
tion. So, given producer sovereignty, it is quite 
predictable that efforts to limit consumer expen- 
diture in an inflationary context, even if success- 
ful, will be accompanied by continuing price and 
wage increases in the highly industrialized, highly 
organized sector of the economy. The fact that 
this sector is not coordinate with the whole econ- 
omy is of especial importance here. It means that 
the part of the economy characterized by pro- 
ducer sovereignty in effect exports its tensions to 
the more vulnerable sector where consumer sover- 
eignty is still relevant.27 A measure of index sta- 
bilization may even be accomplished at the ex- 
pense of the latter. 

I say that this is a more immediate point. It is 
an unduly succinct but wholly accurate descrip- 


“Joseph A. Pechman, “The Rich, The Poor and 
The Taxes They Pay,” The Public Interest, Fall, 
1968, pp. 21-43. 

"In The New Industrial State, influenced by the 
comparative success in the first half of the 1960’s, in 
stabilizing prices in the organized sector of the econ- 
omy through the guideposts and by the parallel resort 
of numerous other industrial countries to some form 
of wage-price restraint, I concluded that this was 
one of the parameters (like minimum prices or stable 
aggregate demand) where large organization would 
accept and even seek public stabilizing action. I still 
think public opposition to inflation as well as balance 
of payments and other reasons will eventually force 
such action. I am no longer so certain that it is one 
of the things that large organization needs. 
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tion of what is now happening. And here accepted 
economic theory serves not only to divert public 
attention from requisite action—the replacement 
of the sovereign producer with the sovereign state 
in the process of price determination—-but it 
clearly blinds the eyes of the economists who are 
responsible for policy. In consequence, month 
after month, they continue optimistically to avow 
their hope and intention of ending inflation by 
measures appropriate to consumer sovereignty. 
And not surprisingly, month after month, they 
are roundly defeated by a reality reflecting pro- 
ducer sovereignty.28 In an age when public 
officials are often thought averse to personal sac- 
rifice or immolation in pursuit of principle, it is 
gratifying in a way to find that economists are 
still willing to surrender their professional reputa- 
tions on the altar of established doctrine. One re- 
grets only that it is not in a more useful cause. 


VI 


None will doubt that this paper leaves many 
important questions unanswered. There is, no- 
tably, the question as to the theory of the state 
that is here implied. The state as here envisaged 
comes close to being the executive committee of 
the large producing organization—of the techno- 
structure. It stablizes aggregate demand, under- 
writes or socializes expensive or risky technology, 
reflects the will of large organization in the mix 
of military and nonmilitary public goods, provides 
such needed public artifacts as highways for the 
management of specific consumer demand, sup- 
plies qualified manpower, otherwise stabilizes 
those parameters or does that planning which the 
large producing organization cannot do for itself. 
This being so, one must ask if the industrial state 
can separate itself from organization—if it can be 
the instrument of individual will. Let us not imag- 
ine that it will be easy. 

One must ask also if there is a choice or a 
trade-off between increased technology, increased 
complexity of organization, and increased produc- 
tion on the one hand and increased power of indi- 
vidual expression on the other. If so, is there a 
substantial measure of social perception in the be- 
havior of the young who (at least while young) 
see in the rejection of physical artifacts an 
avenue to greater self-expression? 

One must ask further if there is a possibility of 
meeting the power of organization with the power 
of anti-organization. If the automobile industry is 
sovereign in the market and thus in its decisions 

B Until, quite possibly, they achieve stabilization, 


as previously noted, at the cost of the nonindustrial 
and vulnerable sector of the economy. 


on automobile population and their effect on envi- 
ronment, can it be made less sovereign by coun- 
tering organization—by organization to exclude 
the internal combustion engine from urban areas? 
If the weapons industry is sovereign in the Con- 
gress, can it be made less sovereign by countering 
organization which removes its servants from 
Congress? 

Finally, and of high interest for this paper, 
what is the effect on economics as a discipline, 
after years of comfortable coexistence with indus- 
trial and associated public bureaucracy, if it 
makes exercise of power by such organization in 
its own behalf an accepted and central preoccupa- 
tion? What happens when it views the mix of 
products, the level of production, the autonomous 
exercise of power by the weapons industries, the 
effect on the environment not to mention the res- 
olution of the wage-price bargain as an exercise of 
bureaucratic power in the interest of bureaucratic 
goals and not as a reliable if sometimes ob- 
structed response to the ultimate consumer will? 
Can economic theory embrace such issues? Can it 
stand up to the resulting contention? Clearly 
these matters have consequences for economics, 
as for the society at large, that are not.slight. They 
present an interesting choice for our discipline. 
Economics can remain with consumer sovereign- 
ty and be comfortable, nonconrtoversial, in- 
creasingly sophisticated in its models and increas- 
ingly, and perhaps even dramatically, unrelated to 
life. Or it can accept the implications of producer 
power—of the sovereignty of the great organiza- 
tions. Then it will be contentious, politically peril- 
ous and for a long while, perhaps, intellectually 
inelegant in its models. But it will in compensa- 
tion be relevant to the most immediate and for- 
midable concerns of the industrial society. 

I have little doubt as to the choice. Among my 
generation it will be, in principle, for comfort and 
its associated refinements. We have had one revo- 
lution; Keynes was enough. There are elements 
of truth in this model, it will be said, but nothing 
that should require one to change his mind or his 
pedagogy. I say this will be the choice in principle 
for it will not be so in fact. Mention of Keynes 
reminds us that he stressed the ultimate power 
of ideas. In degree, he was right. But he could 
wisely have stressed the far greater authority of 
circumstance. Circumstance has given us the 
great private and associated public organizations. 
They have great and evident power. Divorced of 
this circumstance—-as an abstract model interest- 
ing for itselfi—the ideas I am urging here would 
be nothing. Reinforced by such circumstance they 
are ineluctable, 


DISCUSSION 


Err GoLpsron: Some weeks ago, my neighbor and 
your President, Professor Leontief, asked me if I 
would come down to New York today to your con- 
vention to disagree with Professor Galbraith. I asked 
Professor Leontief, “What’s Galbraith going to say?” 
and he just sort of shrugged. So I guess that my func- 
tion is to select from the rich table before us the par- 
ticular items that don’t suit my taste. My qualifica- 
tions for this are, in a sense, unique, As Professor 
Galbraith once said in introducing me to some people: 
“Eli Goldston is best known as having been my ten- 
ant while I was Ambassador to India,” 

Now the reason for my renting the Galbraith home 
was that I understood he had an extensive library. 
There I found all of the early Galbraithian books and 
while he was, according to our Chairlady, studying 
fertilizer in India, I was studying vintage Galbraith in 
Cambridge, Massachusetts. I am not suggesting that 
the concurrence in time of these events has any par- 
ticular significance, but I do find myself today, like 
Ken’s OPA critics to whom he has unkindly referred, 
primarily armed with his discarded weapons—the vin- 
tage Galbraith. I find that his abandoned doctrines 
are the best answer to his newest theories. 

But being a businessman myself, I guess that I am 
here cast in the role of an articulate fish at a conven- 
tion for icthyologists and that I should approach this 
role with some humility. However, as Ken has so fre- 
quently said: “Humility is an excessively overpraised 
virtue.” So I shall proceed directly with my assign- 
ment as given by your President, Professor Leontief, 
and point out where, I think, not only Ken but those 
who disagree with him as well are somewhat wrong. 

The points that I will try to make are as follows: 
First of all, producer sovereignty is vastly overstated. 
While you icthyologists are looking down from the 
surface of the water at that coral reef, there are an 
awful lot of fellows like myself swimming around 
amongst the other fish, including some of the sharks, 
managing to survive and seeing quite a different pic- 
ture than you see from up there on the surface. Sec- 
ond, I would suggest that the materialism and the bad 
priorities that affect our society today have wider and 
perhaps deeper causes than some group of industrial 
demons who somehow have acquired sovereignty over 
our society. This leads me then to a somewhat dif- 
ferent conclusion, which is to recognize that a democ- 
racy which is affluent and materialistic has to per- 
suade a majority of voting citizens to give rather than 
to persuade a majority of voting citizens to take from 
one minority and give it to another. My analysis, 
however, brings me to ultimate agreement with Pro- 
fessor Galbraith—a belief that the current obsession 
of economists with mathematics and the current fail- 
ure of most economists to link in any fashion the eco- 
nomic interests of today with the vast new learning in 
the field of social relations has, in fact, made econom- 
ics into a faith rather than a science. And more than 
that, economics has been made into a parlor game like 


bridge rather than a tool to be used in forging a bet- 
ter society. 

The purpose of Professor Galbraith, I believe he 
has stated, is to affect belief and to effect action. That 
should be regarded today as the fundamental duty of 
any professional economist——-an interest in affecting a 
belief in order to effect action—-because if we don’t 
take action soon we won’t have much of a society leit 
to act upon. 

Turn first to the matter of producer sovereignty. 
Living down there on that coral reef, I simply can’t 
see the world and its workings as a matter of black or 
white, but rather as a mass of swirling shades of gray 
changing from time to time, and changing from side 
to side, changing from day to night. Professor Gal- 
braith treats the lack of success of the Edsel automo- 
bile as an exception that proves his rule. He suggests 
that the change in the appearance of today’s automo- 
bile—more chromium or larger mufflers or what you 
will-—reflects some foisting by Detroit, on some sort 
of obedient, compliant fool, of things he never de- 
sired. But there are dozens of autos besides the Edsels 
that have died because the consumer would not com- 
ply-—witness the DeSoto, or the Bantam, the Corvair 
or the Valiant or the Falcon. The recent failure of 
Gablinger Beer—some of you will perhaps recall those 
insistent commercials for the “low cal” beer—suggests 
once again that we haven’t seen the last Edsel type of 
new product disaster. Doyle, Dane & Bernbach, the 
advertising geniuses who supposedly put across the 
Volkswagen, Polaroid, and Avis—flopped with a 
product that simply didn’t catch the public fancy. De- 
spite the tremendous advertising effort, “low cal” beer 
turned out to be a hopeless failure. When one reflects 
on the ratio of exceptions to rules and failures of suc- 
cess in producer sovereignty, the famous line from 
“Thanatopsis” comes to mind: “All that tread the 
globe are but a handful to the tribes that slumber in 
its bosom.” 

In basing their argument on the appearance of an 
automobile or the caloric content of beer, the princi- 
pal difficulty of economists is that they fail to talk to 
their colleagues at the nearest business school to Jearn 
the distinction between marketing and sales. In mar- 
keting, you’re out there trying to find, as Professor Ro- 
bin Marris says, how to perceive a latent consumer 
need and foster it into a felt want. That takes, first 
of all, a very careful perception of where the customer 
now is and where he is likely to go and whether or 
not you can affect his movement by advertising. That 


. decision is made at a point before the capital invest- 
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ments are committed and if you aren’t too certain on 
your marketing you try to make a multipurpose capi- 
tal investment so that you can tend to change a little 
bit if perhaps: your marketing is wrong. In the market- 
ing part of business efforts you are focusing on noth- 
ing but the desire of the consumer, albeit—and this is 
where some of the confusion comes in—you are con- 
sidering in a very sophisticated way the degree to 
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which you can focus that desire on a particular prod- 
uct. The significant thing isn’t that people are buying 
chrome on their cars. The significant thing is that 
marketing men have learned that consumers desire to 
buy a car that looks different from last year’s car. If 
you want a good lesson in how the consumer domi- 
nates the market, take a look at what happened to 
the piano industry once the automobile came in. Be- 
fore automobiles were common, the sign of success 
was a piano—often not only not played but even 
without a player in the family. Well, the piano disap- 
peared from the living room as the car went into the 
garage. The thing that Detroit is responding to is not 
some forcing down of a new breed of chrome but a 
compliance with a consumer demand that they be 
able to display in this materialistic society that they 
do have this year’s car. The amount of irrationality in 
this marketing study of the consumer can’t be under- 
estimated. For example, take the great sales success of 
Ivory Soap—99.44/100% pure. Pure what? What is 
the other small percentage? Hydrochloric acid? 

When you deal with marketing, you’re reaching out 
into a vast unknown—200 million Americans with ir- 
rational and rational, articulated and subliminal de- 
sires—but when you come to selling you’re in a dif- 
ferent kind of business operation. You’ve already 
committed the capital; you already have the product 
on your shelf. That’s when you come into the restau- 
rant where there’s a big pot of stew in the kitchen 
and the waitress says to you with a smile: “Try the 
stew today. It’s awfully good.” That’s selling. Mar- 
keting judgment occurred when the cook decided to 
make that pot of stew because he thought it was go- 
ing to be very cold and people would come in for hot 
stew. But when the weather turned hot, he had to tell 
the waitresses to push the stew. So I would suggest 
that the extent of producer dominance is confused by 
a confusion between marketing and selling. 

Professor Galbraith talks about pipelines marching 
across the countryside. Recently I was trying to lay a 
small underground pipeline through Milton, Massa- 
chusetts. We used to do this very easily as Ken sug- 
guests, but I think that there is a certain lag between 
professorial perception of social change and the social 
change itself. We used to have fellows we paid about 
$5,000 a year who were known as “right-of-way” men, 
They would go out to a housewife and say: “We're 
going to put a pipeline through your backyard. You 
sign this and you'll get $5.00.” She’d say: “Aw, gee, 
I don’t want a pipeline in my backyard.” He'd say: 
“What are you going to do, fight City Hall?” Then, 
five years ago she'd sign. Today she'll say, “You're 
damned tooti’ PI fight City Hall. Pm gonna go 
down and take off all my clothes and jump up and 
down and scream right in the Mayor’s office.” So 
nowadays we don’t have a $5,000-a-year fellow roam- 
ing around with $5.00 bills. We have a fellow we have 
hired away from the State Department and he ap- 
proaches “the market” with a better understanding of 
its current interests. The notion of producer dominance, 
I think, must be vastly modified to recognize what has 
happened to society just in the last few years as a re- 
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sult of the examples of the civil rights movement. 

Turn then to the question: If producer sovereignty 
doesn’t control, why are we materialistic? Why do we 
have the wrong priorities? I wouldn’t deny that we 
have today an unfortunate equating of material goods 
and happiness. But the danger of demonology is that 
if you kill the wrong demon, or if you focus on one 
demon when there are many demons, you still won’t 
have solved the problem. I think that in order to un- 
derstand the attitudes of Americans today you must 
consider what has happened in all sorts of fields and 
all sorts of institutions—education, religion, history, 
psychology, and unions. And although Professor Gal- 
braith says that the consumer cannot be at war with 
himself, I would say that this is quite possible. In- 
deed, Professor Kenniston sees such internal conflict 
as the key to what we oldsters call the problem of 
today’s young people. He maintains that youth’s war 
with himself and with his parents has caused a great 
deal of the change in youth’s attitudes of today. Fur- 
ther, many of our problems today reflect a changed 
attitude during the childhood years. Anthropologists 
tell us that drastic changes in the attitudes of society 
follow relatively dramatic changes in attitudes toward 
child rearing. If that is so, and unless there is some 
big industry I don’t know about running child rear- 
ing, perhaps the problems of our society do go some- 
what deeper and somewhat broader than our indus- 
trial economy. 

This brings us to what I regard as the real problem 
for society. It is not domination by some materialistic 
industrial magnates. Our problem is that the affluence 
of America has changed our income distribution to 
look more like an egg than a triangle. In the bottom 
of that egg are the blacks and Puerto Ricans, the In- 
dians and the other minorities and unfortunates of 
our society. It was very simple when your income dis- 
tribution was a triangle because the people in the 
middle could take from the few rich people on top 
and give to the many poor people on the bottom. But 
when it is like an egg and you already have a pro- 
gressive income tax, you must now take from the peo- 
ple in the middle. The rise of a huge middle-income 
class completely changes the situation. Two-thirds of 
American families receive incomes between $5,000 and 
$15,000—-and almost all pay some federal income tax. 

Consider the current tax law to which Professor 
Galbraith made reference, I think that the disgraceful 
tax law that was passed reflects very little commercial 
or industrial pressure. It reflects rather a feeling that 
the silent majority must be paid off. Let me quote 
one Senate Democrat: “What we are fighting for is 
suburbia.” Former Budget Director, Charles Schultz, 
puts it another way: “When the chips are down on 
tax cuts, those who talked about priorities for pollu- 
tion control and education and an end to hunger, 
voted for beer and cosmetics and white wall tires.” So 
I would suggest that what we have to develop is a 
countervailing political power. We must amass consti- 
tuencies and remember that they are affluent and lit- 
erate and taxpayers. We have to do the magnificent 
job of persuasion that James Webb did with NASA. 
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_ It was no accident that its two major installations 
went to the home state of the then President and the 
then Vice-President. It was so accident that extensive 
educational facilities were set up at the prestige uni- 
versities and as fast as the fellows graduated, funding 
was provided for other educational institutions care- 
fully geographically scattered so that a vast constitu- 
ency of political support, of educational support, of 
popular support was built for the effort to the moon. 
What has to be done now is for skilled people to 
amass similar constituencies for social needs. I think 
George Romney is doing that now in HUD. Secretary 
Weaver never understood the hard-sell. He had those 
inspiring program names: Section 235, Section 236, 
and that most inspiring of all, Section 221 (d) (3). 
Meanwhile, Sargent Shriver, with a sense of salesman- 
ship, had his Headstart, Upward Bound, Vista. Where 
does the money go? And the political support? It 
goes to programs that can attract. and continue to 
build a constituency. Professor Galbraith is right 
when he says we have more appliances than low-cost 
housing. Perhaps HUD Secretary Romney had this in 
mind when he developed a program not with a num- 
ber but with a name—Operation Breakthrough—and 
just recently announced the winners in the first round. 
It developed they came from thirty-seven states. They 
included the Aluminum Co. of America, U.S, Steel 
Corp., Westinghouse Electric, G.E., TRW. I would 
suggest that George Romney is in the process of doing 
what has to be done in an industrial society with a 
whole mass of countervailing powers. He is amassing a 
constituency within and without the business and the 
academic and the governmental communities for what 
he feels has to be done. 

This brings me to my complete agreement with 
Professor Galbraith. We don’t need further re- 
finements of the analysis of facts when we’re only 25 
percent sure of the facts to begin with. I think there 
is something wrong with your profession when an 
honors graduate in economics who has followed the 
literature as best he could from time to time and is 
- engaged in the pursuits you are studying picks up the 
Quarterly Journal of Economics and finds more 
figures than words and most of the words are explain- 
ing the figures. When you get done with the point of 
this overrefined analysis of uncertain data, it really 
doesn’t matter. One of the God-awful dangers is that 
this infection is traveling to the business schools. A 
young fellow comes in and I talk to him about a job 
with our firm and I say, “What would you like to 
do?” And he says, “Tm very good at matrix algebra.” 
Even in a great big company, how much matrix alge- 
bra can you use? And then systems analysis. As I un- 
derstand systems analysis, everything is so intercon- 
nected with everything else you might as well do 
nothing. I have paid some attention to the field of 
housing and I discovered that at M.I.T. they have 
now applied systems analysis to the problems of the 
city. The answer they have reached is: don’t build 
any low-cost housing because that really intensifies 
the problem. I would suggest, as Professor Galbraith 
has suggested, that if your conclusions come out ab- 


surd, there is something the matter with your process. 
I would also suggest that you can’t really predict the 
future. You’re better off to take a plunge on a pilot 
project and then to monitor the results, Who in the 
department store business realized when he sensed 
that tremendous demand for maxicoats that first of 
all they would be worn with miniskirts? Did any sov- 
ereign producer of ladies clothing really sit back and 
say to himself that his ads could persuade women to 
walk around half naked but wrap themselves in 
blankets down to the ground? And if he did believe 
that, what systems analysts would have been far- 
sighted enough to warn, “When you start selling max- 
icoats, put on more house dicks because the shoplift- 
ing has become infinitely easier when you’re walking 
around wrapped in a blanket.” 

What I am suggesting is that the economist should 
take himself away from the computer, away from the 
calculator, away from the vector analysis and all 
those things and get back to the real problems of our 
society. The responsible economist should do the kind 
of thing that Ken has suggested to you. I do disagree 
with him on some of his details, but I don’t disagree 
with him as to the duty of today’s economist. There 
are an awful lot of real problems in the world. There 
is that middle of the egg, literate and affluent. You, 
the educators, made them literate, and we, the indus- 
trial world, gave affluence. But at the bottom of the 
egg there is that uneasy, unhappy collection of the 
deprived who want in to the middle. We can’t get 
them in unless we forge an effective political alliance 
between businessmen who don’t oppose what’s gener- 
ally good for society although they may fight a small 
battle on some special issue that is particularly good 
for themselves. The essence of the matter is to bring 
economists into the problems of the day. As Professor 
Galbraith says: your purpose should be to affect be- 
lief and thereby to effect action. Or as Oliver Wendell 
Holmes, Jr., once put it: “Life is action and passion. 
I think it is required of a man that he should share 
the action and passion of his time at peril of being 
judged not to have lived.” . 

Harorp Dremsetz: Professor Galbraith’s paper be- 
gins with a discussion of the sociology of economics, 
continues with an attack on textbook economics, and 
concludes with a description of the view available 
from the vantage point of The New Industrial State. 
My comments are in agreement with the order of 
Galbraith’s presentation only. 

I am no expert on the sociology of economics and 
so I speak but briefly on this subject. Galbraith la- 
ments the resistance of the profession to new ideas 
and the persistence with which it holds te the old 
chestnuts. There may be much truth to his description 
of the sociology of the profession, although I am told 
that Ricardo’s views were accepted rather quickly and 
that Mill’s widely used text contained an early refuta- 
tion of Say’s law. But the frequency with which pre- 
tentious manuscripts prove to be incorrect or vacuous 
suggests that it is probably wise to adopt a conserva- 
tive attitude toward our new ideas as well as those of 
others. An honest assessment of the promise and diffi- 
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culties of a radical transformation of economics or of 
society itself suggests that we should be cautious and 
humble. 

Galbraith chides the profession for having held over- 
long to Say’s law, which Galbraith describes not 
only as wrong but as having delayed progress in eco- 
nomics. The profession’s persistence in this matter is 
much exceeded by the tenacity of Galbraith. The cen- 
tral proposition of The New Industrial State, which I 
quote from Galbraith’s paper, is Say’s law resurrected. 
Galbraith views the economic process as one “in 
which the ultimate accommodation in a significant 
part of the economy is to the producer. The individu- 
al’s wants, though superficially they may seem to 
originate with him, are ultimately at the behest of the 
mechanism that supplies them. In the most obvious 
manifestation the producing firm controls its own 
prices in the market and goes beyond to persuade the 
consumer to the appropriate responding behavior.” 
Supply creates its own demand in the views of both 
Galbraith and Say, but Say, alas, failed to explicitly 
include in his law the salesman.’ 

I now come to a partial agreement with Galbraith, 
almost. Textbooks, even those brought up to date ev- 
ery two years, contain many errors, and their treat- 
ment of subject matter is ten years behind the profes- 
sion. It is easier to criticize textbooks than to write 
thern. 

I agree that the concept of consumer sovereignty is 
misleading. However, Galbraith errs in identifying 
this concept as a correct deduction or assumption of 
modern economics. It is the property of textbook 
writers and of the same larger public upon whom 
Galbraith places such great reliance. It may well be 
that in the general view, as Galbraith puts it, “eco- 
nomics is a process by which the individual imposes 
his will on the producer.” On occasion this view, as 
Galbraith further notes, may be offered by profes- 
sional economists such ag Fisher, Griliches, and 
Kaysen. No doubt many of us are guilty of such care- 
lessness. Nonetheless, economics makes no such as- 
sumption. 

What economics does assume is that exchange op- 
portunities will be consummated when they appear 
advantageous to all parties to the exchange. Neither 
supplier nor demander, neither producer nor con- 
sumer, imposes his will on other parties to the ex- 
change. The essence of market exchange is that all 
parties have only the right to offer for sale or offer to 
purchase. Exchange cannot be imposed on others. 

The most elementary manipulation of supply and 
demand reveals that no exchange takes place, even 
when consumers desire the good, if they are unwilling 
to offer prices that cover the cost of supplying the 
good, Similarly, producers realize no sales if they are 


1In The New Industrial State (Houghton Mifflin 
Co.), Galbraith devotes two complete chapters to a de- 
scription of how supply creates its own demand. Chap. 
XVIII discusses the management of specific demand 
by the technostructure and Chap. XX, the regulation 
of aggregate demand. 


unwilling to sell at prices as low as those being offered 
by consumers. Buyers who demand Conestoga wagons 
for $5.00 a piece will be disappointed. So will suppli- 
ers who ask $50,000. 

Even in the long run, market survival demands no 
more from sellers than it does from buyers. Each can 
spend his way into bankruptcy and each can survive 
bankruptcy without charity only if he remains within 
his budget constraint. Neither buyer nor seller is sov- 
ereign in the economics of the market place. 

Just as it is possible to deny consumer sovereignty 
without rejecting modern economics, so it is possible 
to deny the usefulness of perfect competition for some 
problems without thereby denying the relevance of ri- 
valry. Galbraith is led to slight, if not to ignore, the 
very real fact of rivalry because modern industry does 
not seem to fit the assumptions of the perfectly com- 
petitive model. Partly this is the fault of the elemen- 
tary texts that so often misuse and abuse the perfectly 
competitive model. It is surprising, nonetheless, that 
Galbraith gives virtually no attention to the problems 
created for his schema by rivalry among firms—even 
if all of them seek to maximize the panoply of organi- 


zation interests, whatever that means. Each firm can- 


not grow as rapidly as it pleases. One industry must 
compete with another and so must firms within an in- 
dustry. If the competition is not through price, then 
let it be through advertising or product development. 

The effect of this rivalry is not so one dimensional 
as Galbraith would have us believe. There is no Jack 
of appeal to leisure activities or to the arts. The air- 
lines, the book and art clubs, the theaters, and the 
sports and hobby industries compete for our atten- 
tion. This rivalry does not uniformly promote ever 
larger rates of consumption. Thrift and abstinence are 
encouraged by the banks, insurance companies, and, 
at least for the private expenditures of its citizens, by 
the sale of government bonds. Nor does this rivalry 
cater only to fashion change. Volkswagen and other 
compact car manufacturers actively promote infre- 
quent changes in body style. 

Because Galbraith fails to give this multidimen- 
sional rivalry the attention it deserves, his conclusion 
that our society is geared to overproduction of use- 
less goods and underproduction of leisure must be sus- 
pect. 

Suspicion is heightened when Galbraith argues seri- 
ously that “we have more appliances than houses be- 
cause General Electric is more powerfully sovereign 
than the house builders.” If this meaningless com- 
parison is to be made, one would expect that atten- 
tion might be called to the fact that the price of a 
house is about 1,000 times greater than the price of an 
appliance. A quick survey of my home, using Gal- 
braith’s method of reckoning producer sovereignty, 
revealed that the most powerful sovereign in American 
industry is the manufacturer of clothes hangers. 
Toothpick producers ran a close second. 

But if neither consumer nor producer sovereignty is 
assumed in economics, it is true that in practice much 
of economic analysis does take wants as given. 
Mostly, this is the case because neither economics nor 
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behavioral science nor psychology nor yet Galbraith 
has developed a rich theory of wants. When a theory 
of want-formation is constructed, wants will no lon- 
ger enter the analysis as exogenous variables. Even 
when such analysis can take place, economists, as 
scientists, will be in no position to question the 
“goodness” or “badness” of wants any more than to- 
day’s chemist can question the morality of chemical 
affinities. This constraint is imposed by the scientific 
method, not by the subject matter to which it is ap- 
plied. 

To say that a theory of want-formation is lacking 
is not to say that economists take wants as “inborn” 
or “God-given.” Madison Avenue, Washington, D.C., 
the Church, Mother, Galbraith, and now even Fried- 
man, are but a few of the forces that form wants. 
There is surely little doubt that our beliefs and tastes 
are to a large extent learned, but it is not clear to me 
that business firms have an undue advantage in want- 
creating activity. Washington enjoys free press and 
TV coverage and is immune from antifraud laws. 
Professorial promoters are protected from the same 
laws by the camouflage of academic freedom. 

Should the Playboy Club market a nicely packaged 
regimen that promises heaven to those who join, Mr. 
Hefner would soon find that his packages violate fair- 
packaging and labeling laws, if not indecent exposure 
laws, and that his promise amounts to fraud. Yet the 
churches, with impunity, offer to their members ever- 
lasting life if the correct regimen is followed. I resist 
the temptation to argue that these legal discriminations 
result in an imbalance in this nation’s output, unduly 
favoring the public, religious, and educational sectors. 

I now turn to the view offered by the concept of 
producer sovereignty. Galbraith resorts so often to 
undefined concepts and qualifying phrases that it be- 
comes very difficult to isolate empirically meaningful 
hypotheses. For example, it never is really clear just 
how to rank large firms by the measure of producer 
sovereignty they wield. If Galbraith truly seeks the 
understanding of the profession, he should at least put 
his propositions into testable form. I have attempted 
to draw some inferences from his writing mainly by 
assuming that the subset of firms which possess the 
greatest producer sovereignty contains the large indus- 
trial firms. I trust that Galbraith will find that this 
assumption and its variants are reasonable interpreta- 
tions of his work. 

Galbraith claims that the part of the economy that 
is highly industrialized and highly organized, the part 
in which producer sovereignty is presumably greatest, 
will have as its organizational goal “peaceful relations 
with labor and the organizational security that comes 
with uninterrupted production.” Such firms, Galbraith 
asserts, will be less resistant to wage demands which 
can easily be exported through higher prices “to the 
more vulnerable sector where consumer sovereignty is 
still relevant.” It seems reasonable to jnfer from this 
that during an inflationary period prices will rise 
more rapidly than elsewhere in the industrialized, 
highly organized sector, where Galbraith claims the 
technostructure is strongest. 


The implicit GNP price deflators, as of the third 
quarter 1969, show inflation adjustments of 142.5 for 
services, 142.0 for structures, 117.7 for goods output, 
and only 104.4 for gross auto product—just the re- 
verse of what is suggested by producer sovereignty. 

For September, 1969 (1957-59 = 100), the Con- 
sumer Price Index shows all items at 129.3, services at 
146.0, shelter at 136.1, food at 127.5, and transporta- 
tion at 123.6. Again it seems that the less industrial- 
ized sectors of the economy have produced the largest 
price increases. In the matter of price Increases, a spe- 
cial theory of producer sovereignty seems needed to 
explain automobile prices which in September stood 
at only 99.5 percent of their 1957-59 levels. 

If the industrialized, highly organized sectors of the 
economy are the stronghold of the technostructure 
and if, as Galbraith claims, the technostructure suc- 
ceeds in persuading the public to overbuy its output, 
then we should expect to observe that these sectors of 
the economy are producing ever larger shares of na- 
tional income. Assuming that the industrialized, highly 
organized industries are fairly represented by the man- 
ufacturing, transportation, communication, and util- 
ity industries we find that the share of national in- 
come produced in these sectors falls from 40.1 percent 
in 1950 to 38.7 percent in 1965. Including the federal 
government in the technostructure, we find that the 
share of national income produced in these sectors falls 
from 45.5 percent to 44.6 percent over the same time 
period. 

According to Galbraith, the U.S. economy, because 
it overproduces goods, underproduces leisure. Yet, 
from 1890, the date that approximately marks for 
Galbraith the beginning of significant change in our 
industrial structure, the average number of hours 
worked weekly in U.S. manufacturing has declined by 
one-third, probably the most dramatic reduction in 
workload for large numbers of laborers that the world 
has experienced. 

In The New Industrial State (p. 339), Galbraith 
writes: “Risks that would otherwise be unacceptable 
can be assumed in the civilian economy if they are pro- 
tected by the much more nearly riskless weapons econ- 
omy.... These advantages of the weapons competition 
to the industrial system could not easily be sacrificed 
by the industrial system.” And in his present paper, 
Galbraith reaffirms the strength of producer sover- 
eignty in the defense industries. 

In preparation for this paper I analyzed a sample 
of defense stocks to see what evidence could be mar- 
shaled on this claim on short notice. The sample con- 
tains thirteen of the top prime defense contractors 
for whom prime defense contracts accounted for over 
30 percent of sales? These stocks over the period 


1 The stocks were taken from a list of top prime 
defense contractors found in Fortune, Aug. 1, 1969, 
p. 74, Two conditions for selection were set: (1) 
prime defense contracts must have accounted for over 
30 percent of 1968 sales revenue; (2) the corporate 
history of the company must have been sufficiently 
uncomplicated that it could be traced quickly on the 
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1949-64 offered to investors about 21 percent more 
risk, measured by the mean deviation of the year-to- 
year rates of return, than did thirteen stock randomly 
selected portfolios.” 

Galbraith’s work, however, is done a disservice if it 
is viewed wholly from a scientific perspective. I do 
not think that Galbraith claims to have produced a 
carefully worked out scientific treatise. 

But the extreme philosophical determinism implicit 
in his work should make the reader pause. Freedom 


tapes of the Center for Research in Security Prices 

at the University of Chicago. The thirteen stocks are, 
in order of percentage of sales attributable to prime 
defense contracts, Lockheed, General Dynamic, Avco, 
Martin Marietta, United Aircraft, Grumman, Olin, 
McDonald-Douglas, Textron, Sperry-Rand, Honey- 
well, North American Aviation, and the Boeing Cor- 
poration. I would like to thank Professor Larry 
Fisher for putting aside his work to aid in this ex- 
periment. 

*The adjustments required to compensate for the 
lesser diversification of a thirteen stock portfolio 
relative to a market portfolio will be published by 
Lawrence Fisher and James H. Lorie in a forthcom- 
ing issue of the Journal of Bustness. 


can have but little meaning in The New Industrial 
State. Captured by the technology of the modern af- 
fluent society, men, whether as consumers or voters, 
are persuaded of their wants by the technostructure. 
Galbraith would have us neglect these wants because, 
in some sense, they are not “natural” or “inborn.” 

But freedom surely means more than the right to 
exercise only elemental instincts. Freedom must mean 
the right to choose among the offerings of those who 
would persuade us. If choice is to be meaningful, a 
free society can rely only on a policy of not hindering 
the fow of communication from those who compete 
for the favor of grown men and who would persuade 
them of what is in their interest. And the free society 
must rely on competition to provide sufficient num- 
bers of alternatives. 

Peculiarly, the public at large, which Galbraith 
claims is the captive of the technostructure and which 
cannot be trusted to make choices in its self-interest, 
is the same public which he relies upon to recognize the 
truth of producer sovereignty; and this larger public, 
Galbraith predicts, will press this truth upon the edu- 
cational and scientific estate—the very same estate to 
which Galbraith entrusts the control and guidance of 
the affluent society. 
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The Eighty-second Annual Business Meet- 
ing of the American Economic Association was 
called to order by President W. J. Fellner in 
the Trianon Ballroom of the New York Hilton 
Hotel, New York, New York, at 9:30 p.m. on 
December 29, 1969. At this point, a group of 
approximately twenty-five members of “a 
group of radical economists” filed into the 
meeting room. Their spokesman, Arthur Mac- 
Ewan, demanded, on behalf of the group, that 
he be permitted to present a statement to the 
meeting. President Fellner informed Mr. Mac- 
Ewan that he could present his statement 
when the meeting considered unfinished or 
new business. Even though ruled out of order 
by Martin Shubik, who announced that he had 
been asked to give advice as parliamentarian, 
and in the midst of confusion brought about by 
attempts of other members of the radical group 
to join him on the platform, Mr. MacEwan 
began immediately to read his statement. 
Meanwhile, President Fellner, using the micro- 
phone, proceeded to a consideration of the 
items as they appeared on the agenda pre- 
pared for the meeting. Despite the confusion 
occasioned by the fact that Mr. MacEwan 
was still reading his statement and was being 
interrupted by members of the audience, it was 
VOTED: (1) to approve the minutes of the 
Association’s Business Meeting of December 
29, 1968; (2) to ratify the minutes of the Ex- 
ecutive Committee meetings held on Decem- 
ber 27, 1968, and March 7-8, 1969; and (3) 
to accept the reports of the Secretary and the 
Treasurer, which had been circulated in writ- 
ten form to the members. (These reports are 
published below.) 

At this point, President Fellner recognized 
Mr. MacEwan, who presented over the micro- 
phone the statemerit of the radical economist 
group, printed as Exhibit I to these minutes. 

Following the reading of the statement, the 
group left the meeting. In the discussion that 
followed, the President recognized Gordon Tul- 
lock, who made the statement printed as Ex- 
hibit II to these minutes. 

The President recognized Gerhard Tintner, 
who moved that a vote of censure of the 
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United States Department of State for refus- 
ing to grant a visa to the Marxian economist 
Mandel, who had been invited to make a se- 
ries of lectures in the United States. The mo- 
tion was seconded. Martin Shubik moved that 
the original motion should be amended to 
read, “It is the sense of this meeting that no 
member of the economics profession, regard- 
less of his views, should be prevented from ac- 
cepting an invitation to visit the United States 
to present lectures or to accept a teaching as- 
signment.” The motion was seconded. The 
question was raised as to whether the motion 
as amended was in violation of Article III, 
Section 3, of the charter of the A.E.A. that 
“the Association as such will take no partisan 
attitude, nor will it commit its members on 
practical economic questions.” Following a 
discussion, it was voted 112 for and 7 against 
to adopt the motion as amended. 

The Secretary presented the report of the 
Committee on Elections and the certification 
of the new officers for 1970 as follows: 


In accordance with the bylaws on election proce- 
dure, I hereby certify the results of the recent ballot- 
ing and present the reports of the Nominating Com- 
mittee and the Committee on Elections. 

The Nominating Committee, consisting of Fritz 
Machlup, Chairman, Carl F. Christ, Anne O. Krueger, 
W. Arthur Lewis, Robert V. Roosa, and Harold M. 
Somers, presented to the Secretary the list of nomi- 
nees for the respective offices: 


For President-elect 
James Tobin 


For Executive Commitiee 
Robert Dorfman 

Alain Enthoven 
Margaret S. Gordon 
Arnold C. Harberger 


For Vice-Presidents 


Evaey D. Domar 
Homer Jones 
Tibor Scitovsky 
Edward S. Shaw 


The Committee on Elections, consisting of Frank P. 
Brechling, Chairman, George E. Delehanty, and Ha- 
rold F. Williamson, prepared biographical sketches of 
the candidates and ballots were distributed shortly af- 
ter the middle of September. The canvass of the bal- 
lots was made on November 18, 1969, and the results 
were filed with the Secretary. 

From the report of the Committee on Elections, I 
have the following information: 


Number of envelopes without name for 
identification 


Number of envelopes received too late .. 3 
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Number of defective ballots ........... = 
Number of legal ballots ........... 0000. 


Number of returns from the mail ballot 5,598 


On the basis of the canvass of the votes cast, I cer- 
tify that the following persons have been duly elected 
to the respective offices: 

President-elect (for a term of one year) 

James Tobin 


Vice-Presidents (for a term of one year) 
Evsey D. Domar 
Tibor Scitovsky 

Members of the Executive Commities (for a term of 
three years) 
Robert Dorfman 
Arnold C. Harberger 


Following the report on the elections, Presi- 
dent Wassily Leontief took over the chair. 

The President introduced President-elect 
James Tobin, who outlined his plans briefly 
for the 1970 annual meeting. 

George Borts, Editor of the American Eco- 
nomic Review, summarized the operations of 
the Review Editorial Office during 1969, 
Mark Perlman, Editor of the Journal of Eco- 
nomic Literature, reviewed the operations of 
the Journal Editorial Office during 1969. 

The President recognized Richard M. Bell, 
who asked that it be recorded that the dissi- 
dents who attended the Business Meeting rep- 
resented a minority of the members of .the 
Union for Radical Political Economics. 

The President recognized Manuel Gottlieb, 
who asked whether there was any plan to pre- 
publish papers for future meetings. Following 
a discussion, it was agreed that the Executive 
Committee should consider the possibility of 
prepublishing at least two complete sessions 
for the 1970 meeting. 

The Secretary announced that the Execu- 
tive Committee had VOTED to adopt the fol- 
lowing schedule of membership dues, as of Jan- 
uary 1, 1971: regular members, $15.00; family 
members, $1.00; junior members, $7.50; con- 
tributing members, $25.00 or more; and life 
members, $300.00. The Executive Committee 
had also VOTED, effective immediately to ac- 
cept no more separate subscriptions to the 
Journal of Economic Literature. 

On behalf of the Executive Committee, the 
Secretary presented the following resolution, 
which was adopted: 


This meeting would like to record a vote of special 
thanks to George McKinney, Chairman, Richard M. 
Cloney, James C. Cooper, Courtney M. Blackman, 
and other members of the Committee of Local Ar- 
argements for their efficient management of the 1969 
annual meeting of the Allied Social Science Associa- 
tions, 


The Secretary presented the following reso- 
lution, which was also adopted: 


Be it resolved that this meeting commend Wassily 
Leontief and members of the Program Committee for 
planning such an excellent and varied program for the 
1969 annual meeting. 


The meeting was adjourned at 10:45 p.m. 


EXHIBIT I 


We have come to denounce the American Economic 
Association, and to denounce the dominant economics 
for which the A.E.A. provides the organizational sup- 
port. 

Economists in the United States work as a group 
and work contrary to the interests of the masses of 
people. The affluence and the power of the economists 
derive from their support of the elite, the elite which 
controls the institutional structure and the sources of 
power that perpetrate and reproduce the oppression 
of millions—the economists are the sycophants of in- 
equality, alienation, destruction of environment, impe- 
rialism, racism, and the subjugation of women. 

Economists are the priests and prophets of an un- 
just society. They preach the gospel of rational ef- 
ficiency, justifying the reduction of man and nature to 
marketable commodities; they treat human beings as 
capital and tell us the poor are poor because they lack 
“productive skills”; all they tell us about the war in 
Vietnam is how to fight it more efficiently; they ap- 
ply mathematical models that “prove” that foreign in- 
vestment helps the development of poor countries; 
they tell us that racism is the result of “personal pref- 
erence”; they tell us that private property and wage 
differentials present a system of personal material in- 
centives “necessary” for “growth.” 

But the economists do not merely praise the sys- 
tem; they also supply the tools—indeed, they are the 
tools—instrumental to the elite’s attainment of its un- 
just ends. They show how to manipulate people so 
that the system’s hinges are smoothly oiled. Econo- 
mists are minimizers of just discontent: in the face of 
police riots in cities, it is the economists who develop 
“people appeasement” programs to prevent rebellion; 
when a reactionary government controls a poor coun- 
try, economists are sent to “rationalize” and “stabi- 
lize” its economy; when students rebel on campuses, 
it is the industrial relations economists and game 
theorists, the rational arm of the police, who provide 
the program for repression. 

The American Economic Association must be de- 
nounced as the organization through which these 
economists operate. But further, the A.E.A. plays di- 
rectly destructive roles in our society. It serves to in- 
sure the perpetuation of professionalism, elitism, and 
petty irrelevance. It serves to inhibit the development 
of new ideas, ideas which are reflective of social real- 


ity. 

Our conflict with the A.E.A. is not simply an intel- 
lectual debate. The A.E.A. cannot lessen our condem- 
nation by their willingness to partake in debate, or by 
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their willingness to provide a room to radical econo- 
mists at this meeting. Our conflict is a basic conflict of 
interests. The economists have chosen to serve the sita- 
tus quo. We have chosen to fight it. 


EXHIBIT I 


May I begin by saying how happy I am that cer- 
tain people are now leaving the meeting. 

As those of you who know me are aware, the par- 
ticular political and economic point of view which I 
happen to hold is a minority one, both in this society 
and in the larger society within which we live. I have 
become accustomed to being in the minority in ma- 
jority voting. Nevertheless, I am here this evening to 
speak in favor of democracy within the American 
Economic Association—a system in which I almost 
always lose. Democracy may not be the best possible 
form of government either for a nation or for a vol- 
untary association such as the A.K.A. You may recall 
that Winston Churchill once said democracy was the 
worst of all possible forms of government, except, of 
course, for those others that had been tried from time 
to time. Nevertheless, it is at the moment the best 
form of government which we have available. It is 
particularly suitable for voluntary societies such as this 
one, since minorities are free to leave and set up new 
societies if they find this one objectionable. It may be 
so that, over time, we will discover better ways of 
running such associations, but we have not done so at 
the moment. 

Under the circumstances, it is necessary that we at- 
tempt to conduct our business in a reasonably orderly 
way. In democracy, everyone has a right to speak, 
but if they all speak at once, no one can be heard. 
Rules as to who speaks first are essential and cannot 
be objected to, provided they do not deprive anyone 
of the right to speak eventually. The disturbance 
which has just terminated did not arise because the 
disturbers were denied the right to speak, but simply 
because they were told they could not speak at ex- 
actly the time they chose without any consideration 


for other persons’ rights. They refused to obtain the 
floor by parliamentary methods apparently because 
they felt they had a superior right. This superior 
right, I presume, derives from the fortunate fact that 
they knew the truth and were here to proclaim it, 
whereas those who might otherwise wish to talk were 
in error. The rules which provide for the presenting of 
different points of view in an orderly manner would, 
thus, be unnecessary. The fact that the disrupters left 
immediately after reading their statement in order to 
prevent themselves from being contaminated by any- 
thing that anyone else might say is a further illustra- 
tion of this attitude. 

Clearly, the position taken by these people is pro- 
foundly undemocratic. The know the truth and pro- 
pose to act on it, and they have no feeling that any 
particular procedure or routine has any value in itself. 
Any orderly process of making decisions will impose 
delay. It is aay true that it would be better to 
reach the right decision instantaneously. Unfortu- 
nately, we have no instantaneous metbod of “aggre- 
gating preferences.” Until one is invented, we will 
have to follow processes which can make errors and 
which take time. 

As I said before, it is by no means obvious that 
democracy is the ultimate or ideal force of govern- 
ment. We may discover something better in the fu- 
ture. For the moment, however, we are stuck with 
democracy simply because it is better than any known 
alternative. It seems to me, therefore, very important 
that we not only conform to rules of democratic be- 
havior ourselves, but enforce these rules on others. 
There is a certain irony in my pressing this point of 
view because, as I noted at the beginning of my re- 
marks, I have almost always been in the minority in 
the past and it seems likely that I am doomed to be 
in the minority in the future. Nevertheless, until I can 
suggest some better method, I feel that I must accept 
the majority decisions and, as a matter of fact, the 
majority appears to be quite tolerant of various 
points of view, even the points of view of members of 
extremely small minorities like myself. 
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THE JOHN BATES CLARK AWARD 


CITATION ON THE OCCASION OF THE 
PRESENTATION OF THE MEDAL TO 
Marc L. NERLOVE 
DECEMBER 29, 1969 


The John Bates Clark medal of the Ameri- 
can Economic Association is awarded bien- 
nially “to that American economist under the 
age of forty who is adjudged to have made a 
significant comtribution to economic thought 
and knowledge.” For 1969 the medal is 
awarded to Marc Nerlove, whose life has been 
distinguished since childhood by the precocity 
of his achievements, including a baccalaureate 
with honors from the University of Chicago, 
at 18, a doctorate at 23 from Johns Hopkins, 
and professorships at Stanford, Yale, and now 
Chicago. In the highest traditions of econom- 
ics as an empirical, quantitative, and cumula- 
tive science, his contributions have been cre- 
ative and innovative both in method and in 
substance. His results are landmarks in the 
study of supply, demand, and production. His 
methods of estimating response lags and of an- 
alyzing time series have found general and 
fruitful application. With awe and gratitude 
for his record to date and with high expecta- 
tions of his achievements when he grows up, I 
have great personal pleasure in presenting, on 
the Association’s behalf, the Clark medal to 
Marc Nerlove, 
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MINUTES OF THE EXECUTIVE COMMITTEE MEETINGS 


1. Minutes of the spring meeting held in 
New York City, March 7~8, 1969: 


The first meeting of the 1969 Executive Committee 
was called to order at 9:30 a.m. in the New York 
Hilton Hotel, New York, New York, March 7, 1969. 
The following were present: W. J. Fellner, presiding, 
Moses Abramovitz, G. H. Borts, K. E. Boulding, 
Mary Jean Bowman, Otto Eckstein, Milton Fried- 
man, Wassily Leontief, Mark Perlman, Anthony 
Scott, and H. F. Williamson. Absent were: K. J. Ar- 
row, J. S. Bain, Franco Modigliani, and C. L. 
Schultze. Present as members of the Nominating 
Committee were: Fritz Machlup, Chairman, C. F. 
Christ, Anne O. Krueger, W. A. Lewis, R. V. Roosa, 
and H. M. Somers. Present as guests were: W. H. 
Nicholls and James Tobin. 

1. Presidents Remarks (W. J. Fellner). President 
Fellner outlined the items on the agenda to be cov- 
ered at the meetings. 

2. Minutes. The minutes of the December 27, 1968, 
Executive Committee meeting were approved. 

3. Report of the Secretary (H. F. Williamson). 

Informational Ballot on Time and Place of Annual 
Meetings. The results of the survey authorized by the 
Executive Committee showed that 3,498 voted to 
move the 1972 annual meeting from Chicago and 
2,911 voted not to move. On the question of the time 
of the annual meeting, a plurality but not a majority 
of the voters indicated their preference for continuing 
to meet between Christmas and New Year's, 

Following the discussion, it was VOTED to move 
the 1972 annual meeting from Chicago, and the Secre- 
tary was instructed to inquire ifically about the 
possibilities of Toronto, Montreal, or Denver. It was 
also VOTED not to change the time of the annual 


meetings. 

The 1968 Annual Meeting in Chicago. The Secretary 
reported that the total registration for the annual 
meeting in Chicago was approximately 5,200. He re- 
ported the net income from the meeting was almost 
$27,000, of which the share of the Association was a 
little over $20,400. He also noted that the employment 
service was unusually busy. The total applicants re- 
gistered was 2,061, employers 614, total vacancies listed 
2,029, and approximate number of messages ex- 
changed between employers and applicants 21,000. 

Future Annual Meetings. The Secretary reported 
that plans were well under way for the 1969 annual 
meeting in New York City, and that hotel arrange- 
eens have been confirmed for the meetings in De- 
troit in 1970, New Orleans in 1971, New York City in 
1973, and San Francisco in 1974. 

Papers and Proceedings. It was announced that 
plans were to print 27,000 copies of the 1969 Papers 
and Proceedings. The total manuscript pages was 
1,324. 

"T he National Register of Scientific and Technical 
Personnel. It was announced that preliminary plans 
were under consideration for the participation of the 
Association in the 1970 National Register of Scientific 
and Technica! Personnel. . 

Foreign Graduate Student Screening Project. It was 
announced that the Foreign Graduate Student Screen- 
ing Project will be terminated as of the end of Sep- 
tember, 1969. 
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å. Report of the Treasurer (H. F. Williamson). It 
was noted that the final auditor’s report covering op- 
erations during fiscal 1968 was not yet available. A 
preliminary report, as of March 5, 1969, indicated 
that the expenses of the Association exceeded income 
by $6,063 during 1968 and that the unrestricted bal- 
ance as of December 31, 1968, was just over $414,749. 

5. Report of the Editor, A.ER. (G. H. Borts). The 
Editor reported the completion of the transfer of edi- 
torial operations of the American Economic Review 
from Stanford University to Brown University. He 
raised two questions for consideration. One was 
whether the ciation should continue to pay au- 
thors for articles accepted for publication in the 
A.E.R. The other was whether the 4.£.R. should con- 
tinue to exchange advertisements with other journals. 
Following a discussion, it was VOTED: (1) to dis- 
continue payments to authors for all articles accepted 
after March 7, 1969, for publication in the A.Z.R.; 
and (2) to discontinue all exchange advertisements as 
soon as feasible. 

6. Report of the Editor, JEL. (Mark Perlman). 
The Editor reported that because of the problems in- 
volved in establishing his Editorial Office the March 
issue of the Journal of Economic Literature would 
not be published until April but that he expected all 
issues to be published on their regular schedule begin- 
ning in March, 1970, Because of the desirability of 
planning ahead, he asked for immediate approval of 
the 1970 budget of the J.E.L. rather than waiting un- 
til the December meeting of the Executive Committee. 
Following a discussion, it was VOTED to approve the 
following budget for the 1970 operation of the J.Z.L., 
subject to a review at the December, 1969, meeting by 
the Executive Committee of the overall financial 
needs of the Association for 1970: 


Salaries 





3,000 hours of part-time personnel .. 9,000 
Survey articles ......ccc-ceceveveuoves 3,000 
Communications and supplies ......... 2,200 

$41,930 


* These figures do not include fringe benefit costs. 


Since further editions of the Index of Economic 
Journals are expected to be a by-product of the 
JEL., it was VOTED to allocate $4,578 to the JEL. 
to process articles that appeared in 1968 prior to the 
time that the J.Z.L. began its collection. 

At the request of the Editor, it was VOTED to ap- 
point Marc Nerlove to the J.E.L. Board of Editors 
for a three-year term ending in 1972 to replace H. S. 
Houthakker, who resigned when he became a member 
of the Council of Economic Advisers. 

7. Reports of Standing Committees. 

Committee on Research and Publications (I. B. 
Kravis). In the absense of the Chairman, the Secre- 
tary reported on the difficulties encountered with the 
Pareto translation project. Following a discussion, it 
was agreed that the original plan to publish a transla- 
tion of the Mantel should be dropped in favor of a 
volume of selected writings by Pareto. 

Committee on Honors and Awards (James Tobin). 
The Chairman reported on the candidates recom- 
Bates Clark Medal and the Dis- 
tinguished Fellow award. 
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Nominating Committee (Fritz Machlup). The Ex- 
ecutive Committee and the Nominating Committee 
met as an Electoral College to consider the nominees 
for the office of president-elect for 1970, After discus- 
sion, the nominee was selected and his acceptance ob- 
tained. Nominees for the other offices were discussed. 
The Chairman also submitted the recommendation of 
the Committee on Honors and Awards for the Distin- 
guished Fellow award. The recipients were selected as 
the result of a ballot of the members of the Electoral 
College. 

Committee on Economic Education (G. L. Bach). 
In the absence of the Chairman, the Secretary read a 
written report from G. L. Bach indicating that at its 
meeting in Chicago on December 28, 1968, the Com- 
mittee had: (1) voted enthusiastically to authorize 
a resolution of appreciation for Ben Lewis’ many 
years of service on the Committee; (2) strongly en- 
dorsed the plans for representatives of the å. E.A. to 
participate in the program on the problems of eco- 
nomic education in black colleges and universities to 
be held at Fisk University in April; (3) decided to 
recommend the postponement of the publication of 
the Joint Council on Economic Education first issue 
of the Journal of Economic Education until the fall 
of 1969 in order to make sure of the quality of its 
contents. 

8. Unfintshed and Miscellaneous Business. 

a) President Fellner announced that Albert Rees 
had been renominated to serve as the Association’s 
representative to the Social Science Research Council 
for a three-year term ending in 1972. 

b) Upon recommendation of the Secretary, it was 
VOTED to reappoint S. J. Rubin for another three- 
year term as A.E.A. Counsel. 

c) It was VOTED to dissolve the ad koc Commit- 
tee on Financial and Investment Policies and to ex- 
tend a vote of thanks to the members for their ser- 


vices. 

d) It was VOTED to instruct the Secretary to send 
letters on behalf of the Executive Committee to all 
retiring members of A.E.A committees in recognition 
of their services. 

é) President Fellner announced the appointment of 
K. E. Boulding as Chairman of the committee to han- 
dle the art exhibit at the 1969 annual meeting. 

9, Program for the 1969 Meeting (Wassily Leon- 
tief). President-elect Leontief discussed his plans for 
the 1969 meeting, including the proposal to reproduce 
and distribute some of the papers prior to the meet- 
ing. 

The meeting adjourned at 11:00 a.m. on March 8, 
1969. 


2. Minutes of the meeting held in New 
York City, December 27, 1969. 


The second meeting of the 1969 Executive Commit- 
tee was called to order at 2:00 p.m. in the New York 
Hilton Hotel, New York, New York, December 27, 
1969. The following were present: William J. Fellner, 
presiding, K. J. Arrow, G. H. Borts, K. E. Boulding, 
Otto Eckstein, Wassily Leontief, Franco Modigliani, 
Mark Perlman, C. L. Schultze, Anthony Scott, and H. 
F. Williamson. Absent were: Moses Abramovitz, J. 
S. Bain, M. J. Bowman, and Milton Friedman. Pres- 
ent as guests were: J. 5. Chipman, Robert Dorfman, 
A. C. Harberger, R. J. Lampman, J. P. Miller, W. F. 
Owen, Henry Rosovsky, Richard Ruggles, Tibor Sci- 
tovsky, G. J. Stigler, R. H. Strotz, James Tobin, and 
H. H. Villard. 


1. President’s Remarks (W. J. Fellner). President 
Fellner outlined the items on the agenda to be cov- 
ered at the meeting. He also noted that an arrange- 
ment had been made for members of the Executive 
Committee to meet with the Black Caucus following 
the Richard T. Ely Lecture on December 28. 

2. Minutes. The minutes of the March 7-8, 1969, 
meeting were approved. It was VOTED to hold the 
spring meeting of the Executive Committee in New 
ao City, March 6-7, 1970, at the New York Hilton 

otel. 

3. Report of the Secretary (H. F. Williamson). The 
Secretary announced that the Chairmau of the Com- ' 
mittee on Local Arrangements for the 1970 annual 
meeting to be held in Detroit December 28-30 would 
be appointed within a few weeks. 

The schedule of future meetings of the Association 
was reviewed. At the recommendation of the Secre- 
tary, it was VOTED to plan to hold the 1972 meeting 
in Toronto, Canada. Following a discussion of the 
proposal to hold the 1975 meeting in Chicago, the 
Secretary was instructed to explore the possibility of 
holding the 1975 meeting in Washington, D.C., or At- 
lanta, Georgia, in order to avoid bad weather that 
might disrupt transportation to Chicago. 

The Secretary reviewed other activities of the Asso- 
ciation, which are treated more fully in the 
Secretary’s Report printed below. 

4. Report of the Treasurer (H. F. Williamson). The 
report of the Treasurer, covering the calendar year 
1968 and published below, was summarized. Special 
attention was called to the fact that the excess of ex- 
penses over income for 1968 was $6,063 and that the 
unappropriated surplus of the Association as of De- 
cember 31, 1968, was $414,749. The Treasurer pointed 
out that because of a rise in printing costs, the added 
expenses involved in the Journal of Economic Litera- 
ture, and the unexpected costs incurred in connection 
with the 1969 Handbook, the excess of expenses over 
income during 1969 might well be close to $83,000. 

5. Report of the Finance Committee (C. W. Farn- 
ham). The report of this Committee, including a list 
of securities held by the Association as of December 
31, 1969, is printed below. 

6. Report of the Editor of the American Economic 
Review (G. H. Borts). The Editor reviewed the oper- 
ations of the Editorial Office of the American Eco- 
nomic Review, covered in full below. It was VOTED 
to accept the report of the Editor including the nomi- 
nations for the Editorial Board and the budget to 
cover the expenses of the Editorial Office for 1970. 

7. Report of the Editor of the Journal of Economic 
Literature (Mark Perlman). The Editor reviewed the 
operations of the Editorial Office of the Journal of 
Economic Literature, covered in full below. It was 
VOTED to accept the report of the Editor, including 
the nominations for the Editorial Board and the bud- 
get to cover the expenses of the Editorial Office for 
1970. 

8. Report of Standing and Special Committees. 

Committee on Research and Publications (J. P. 
Miller). The Chairman noted that he expected to call 
& meeting of the Committee in the near future to dis- 
cuss operations. President Fellner summarized the sta- 
tus of the Pareto publication project. He recom- 
mended that dhe Committee be authorized to proceed 


*A brief account of this meeting and a statement 
of concern prepared by the Black Caucus for publica- 
tion in the Papers and Proceedings are printed below. 
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with plans to publish the volume of selected writings 
by Pareto. Following a discussion, it was VOTED to 
authorize the expenditure of $7,000 (less any unspent 
balance from the original Ford grant) for the “Trans- 
lation Series.” John Chipman noted that the director 
of the Pareto fund was interested in the financing of 
the publication of a second volume of Pareto transla- 
tions or a first-class translation of the Manuel. 

Advisory Committee on the Index of Economic Es- 
says (Richard Ruggles). The Chairman summarized 
the report on the economic index project printed be- 
low. He called special attention to the fact that a to- 
tal amount of $18,000 (in addition to the $6,000 al- 
ready authorized) would be needed to complete the 
projected volumes. Following a discussion, it was 
VOTED that after the money elready appropriated 
has been spent, an additional amount of $18,000 be 
allocated to be spent over a two-year period to com- 
plete the project. 

Committee on Economic Education (G. L. Bach). 
The report of the Chairman is printed below. Also 
printed below is the report of the A.E.A. Visiting 
Scientists Program, prepared by Phillip Saunders, 

Advisory Committee on the History of the Associa- 
tion (G. J. Stigler). On behalf of the Committee, the 
Secretary reported that no date had yet been set for 
the completion of the history of the Association. 

Joint Committee with the Association of American 
Law Schools (G. M. Meier). In the absence of the 
Chairman, the Secretary summarized the report 
printed below. He noted the request that the Com- 
mittee be authorized, in cooperation with the repre- 
sentative of the Association of American Law Schools, 
to proceed with efforts to obtain financial support for 
the activities of the joint committee. Following a dis- 
cussion, it was VOTED to authorize this request. 

Ad Hoc Committee to Review the Functions of 
Annual Meetings (K. J. Arrow). The Chairman re- 
viewed the report printed below. Following a discus- 
sion, it was decided not to act at this time on the 
recommendations made by the Committee. 

Economics Institute Advisory and Policy Board 
(Henry Rosovsky). The Chairman reviewed the re- 
port printed below. He recommended that in view of 
the possibility of the formation of an Institute for 
Black Students, modeled after the Economics Insti- 
tute, the President appoint two representatives of the 
Executive Committee to serve on the advisory com- 
mittee of such an institute. Following a discussion, 
President Fellner appointed Charles L. Schultze and 
Arnold C. Harberger to serve. 

Committee to Nominate Candidates for the Office 
of Secretary-Treasurer (G. J. Stigler). The Chairman 
reviewed the work of the Committee and listed the 
names of the candidates recommended for consider- 
ation by the Executive Committee. Following a dis- 
cussion, it was VOTED to authorize the following 
committee to approach the candidates and to offer the 
appointment: G. J. Stigler, Chairman, W. J. Fellner, 
end Wassily Leontief. It was further VOTED to 
ae the members of the original committee for their 
work. 

9. Reports of A.E.A Representatives and Advisory 
Committees. 

A.C.L.S. (R. L. Andreano). No repost. 

S.S.R.C (Albert Rees) Report printed below. 

NBER. (W. L. Thorp). Report printed below 

A.A.A.S. (Carl Kaysen). No report. 

1.E.A, (Fritz Machhip). Report printed below. 

Census Advisory Committee (B. G. Hickman). No 


report. 

National Research Council, Division of Behavioral 
Sciences (J. N. Morgan). No report. 

Consortium of Professional Associations for the 
Study of Teacher Improvement Programs (H. H. Vil- 
lard). Henry Villard outlined the activities of CON- 
PASS over the past year as they involved teachers 
and the teaching of economics. He also outlined the 
recommendations of the Committee of Economists 
that participated in the Institute sponsored by CON- 
PASS at the Grove Park Inn, Asheville, North Caro- 
lina, June 10-15, 1969 (printed below). 

10. Unfinished and Miscellaneous Business. 

The Secretary raised a question as to whether an 
attempt should be made to prepublish papers to be 
given at the 1970 annual meeting. It was recom- 
mended that the President-elect explore this possibil- 
ity in consultation with representatives of the other 
allied social science associations. 

Wassily Leontief raised the question regarding the 
addition of the session on black economists to the ses- 
sions already scheduled to be published in the Papers 
and Proceedings of the 1969 annual meeting. Following 
a discussion, it was VOTED to authorize Professor 
Leontief to decide on whether this session should be 
included. 

The Secretary read a letter from P. L. Ward, Exec- 
utive Secretary of the American Historical Associa- 
tion, asking if the A.E.A. would be willing to contrib- 
ute to the cost of employing a qualified individual to 
present the position of the learned societies in respect 
to the proposed taxation of foundations at congres- 
sional hearings on the tax reform bill. Following a 
discussion, it was VOTED to authorize the payment 
of $100 if requested by the committee under the 
chairmanship of Paul Ward. 

The Secretary read a letter from Wallace F. Love- 
joy, Southern Methodist University, asking if the As- 
sociation would be willing to contribute to a fund for 
the widow of Paul Homan, one-time editor of the 
American Economic Review. Following a discussion, 
it was decided that it was not appropriate to make 
such a contribution. 

The Secretary read a request from J. W. Lehman, 
Executive Director of the American Statistical Associ- 
ation, asking the American Economic Association to 
join the A.S.A. and allied groups in sponsoring an in- 
vitation to the International Statistical Institute to 
meet in the United States in 1971 with the under- 
standing that there would be no financial obligation 
involved. It was VOTED to join in cosponsoring this 
meeting, as requested. 

The Secretary raised the question of granting com- 
plimentary memberships to editors of the American 
Economic Review and the Journal of Economic Lit- 
erature upon retirement. Following a discussion, it 
was VOTED to adopt this policy and to give compli- 
mentary memberships to former editors J. G. Gur- 
ley and Arthur Smithies. 

The Secretary read a letter from Daniel Thorner, 
indicating that the widow of A. V. Chayanov was liv- 
ing in Russia on a very small income. In view of the 
fact that publication of Chayanov’s book on the peas- 
ant economy was published in the A.E.A. “Transla- 
tion Series” without a payment for royalties, Thorner 
suggested that the AE.A. might wish to make a small 
contribution to Madame Chayanov. Following a dis- 
cussion, it was VOTED to make a contribution of 
$300 to Madame Chayanov. 

The meeting was adjourned at 12:00 m. 
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Annual Meetings. The final report for the 
1968 annual meeting of the Allied Social Sci- 
ence Associations, held in Chicago, Illinois, in- 
dicated a total net registration of 5,136 indi- 
viduals, of which 3,639, or 71 percent, prereg- 
istered. The net income from the meeting was 
$27,547.26. The Association’s share, based on 
registration figures, was $20,443.81. 

The schedule for future annual meetings is: 
1970, Detroit, Sheraton-Cadillac; 1971, New 
Orleans, Jung; 1972, Toronto, Royal York 
(tentative); 1973, New York, New York Hil- 
ton; 1974, San Francisco, San Francisco Hil- 
ton; 1975, undecided; 1976, Philadelphia, 
tentative. 

Membership. Exhibit I below shows that 
the total number of members and subscribers 
as of December 31, 1969, was 26,086, a net 
increase of 1,373 for the year. 


EXHIBIT I 
MEMBERS AND SUBSCRIBERS 






Class of membership: 
Annual........... 
eats PE ae ee 

amily 

Complimentary... 

Life 


eoue uu aoa pes 


-e eee eres 


Subscribers 


see wee een 


z». eoeaset pes 


* Includes 89 who do not receive the publications. 


Handbook. Publication of the 1969 edition 
is scheduled for January, 1970. The format is 
essentially the same as the 1964 edition. Main 
. features are biographical sketches of all mem- 
bers who returned the questionnaires, classi- 
fication of respondents by fields of specializa- 
tion, classification by academic affiliation, 
classification of members by geographical loca- 
tion, and selected list of departmental chair- 
men. The total number of questionnaires re- 
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turned for the 1969 edition was 12,744, com- 
pared with 8.380 for the 1964 edition. 
National Register of Scientific and Techni- 
cal Personnel. Present plan is to mail ques- 
tionnaires in February, 1970, to approximately 
22,000 individuals who seem to be qualified as 
economists. ‘Total includes all American Eco- 
nomic Association members, plus nondupli- 
cates from membership lists of the American 
Agricultural Economic Association, the Eco- 
nomic History Association, and the Midwest, 
Southern, and Western Economic Associa- 
tions. It is hoped that all members will re- 
spond promptly to the 1970 questionnaires. 
The information provided by the Survey is a 
most valuable source of the data needed to an- 
alyze the structure of the profession and how 
it has changed over the past several years, 
Foreign Students Screening Project. During 
1969, work was completed on the Second Edi- 
tion of the book on Graduate Study in Eco- 
nomics, It includes descriptions of the gradu- 
ate school offerings of 150 departments of eco- 
nomics and agricultural economics in the U.S. 
and Canada. An arrangement has been made 
with Richard D. Irwin, Inc., to distribute this 
volume. l 
With the termination of the Ford Founda- 
tion grant, the Association discontinued the 
operation of the Foreign Student Screening 
Project as of September, 1969. The possibility 
of continuing the screening operations under 
the Economics Institute is being explored. 
Employment Service. The Association con- 
tinues to sponsor three types of employment 
services. One is the “Vacancies and Applica- 
tions” section which appears in each issue of 
the American Economic Review. The second 
is the National Registry for Economists, oper- 
ated on a year-round basis by the Chicago 
Placement Service of the Illinois State Em- 
ployment Service in Chicago. The third is the 
employment service provided by the state of- 
fices of the Ù.S. Employment Service at our an- 
nual meetings. Data on the operation of the 
employment service at the Chicago meeting 
indicated that the number of job openings 
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filed was 2,029; the number of registered ap- 
plicants was 2,061. Nearly 21,000 messages 
were handled and 1,825 interviews were ar- 
ranged. 

Group Flights. Arrangements were made to 
provide group flights for members attending 
the 1969 meeting in New York City. It is ex- 
pected that this arrangement will be continued 
for future meetings. 

Use of the Mailing List. The continued pol- 
icy of the Association is to grant requests for 
the use of the mailing list only if the material 
to be distributed appears to be of interest to a 
substantial proportion of our members. Net 
income from the sale of the mailing list during 
1969 was $12,591 compared to $12,008 for 
1968. 

Advertising and Announcements. There 
were 179 pages of paid advertising and 13% 
pages of exchange advertising (the exchange 
advertisements were discontinued after the 
March, 1969, issue of the A.E.R.) in the 
-American Economic Review and the Papers 
and Proceedings compared to 18414 paid and 
54 exchange pages in 1968. Advertising in- 


come was $50,272 compared to $48,794 in 
1968. 

Permission to Reprint and Translate. Ofi- 
cial permission to quote from, reprint, or 
translate and reprint articles from the Amert- 
can Economic Review and the Papers and Pro- 
ceedings totaled 183 in 1969 as compared to 
155 in 1968. Some 42 permissions granted in 
1969 were in response to requests to reproduce 
or reprint articles for classroom or conference 
use. Attention should be called to the fact that 
upon receipt or a request to reprint, the pub- 
lisher-editor is instructed to get the author’s 
permission and then to send a copy of this let- 
ter of consent to the Association for official 
permission. It is also suggested that a fee of 
$100 be paid to the author. While the Secre- 
tary’s Office has no record of payments made, 
the correspondence received indicated that a 
considerable number of the authors have re- 
ceived this fee. 

Papers and Proceedings. A comparison of 
the size and cost of the Papers and Proceed- 
ings for the period 1957—69 is shown in Ex- 
hibit II. 


EXHIBIT I 
PUBLICATION Costs 







Papers and Proceedings 





Number Number 

Year* of pages of copies 
1957 754 
1958 677 
1959 689 
1960 745 
1961 675 
1962 615 
1963 753 
1964 698 
1965 652 
1966 670 
1967 741 
1968 751 
1969 629 


Handbooks 





Number 
of copies Cost 
$15,815 
1,434 
48 , 626 
13,261 





* This is the year of publication and pertains to the meeting of the preceding year. 
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AMERICAN ECONOMIC ASSOCIATION 


Standing Committees 


ADVISORY COMMITTEE ON THE HISTORY OF 


THE ASSOCIATION 
George J. Stigler, Chairman 
Joseph Dorfman 
Harold F. Williamson 


CENSUS ApVIsORY COMMITTEE 


Bert G. Hickman, Chairman (1972) 
Morris A. Adelman (1969) 
Daniel Creamer (1972) 

Donald J. Daly (1971) 

Solomon Fabricant (1972) 

Gary Fromm (1970) 

Raymond W. Goldsmith (1972) 
Fred H. Klopstock (1969) 
Sherman J. Maisel (1971) 
Robert R. Nathan (1969) 
Douglass C. North (1969) 
Arthur M. Okun (1972) 

Guy H. Orcutt (1970) 

Murray L. Weidenbaum (1971) 
Emest W. Williams (1969) 


Census ADVISORY COMMITTEE, TECHNICAL 
SUBCOMMITTEE ON BUSINESS CYCLE 
DEVELOPMENTS 


Geoffrey H. Moore, Chairman (1972) 
Donald J. Daly (1971) 

Gary Fromm (1971) 

Gottfried Haberler (1970) 

Bert G. Hickman (1970). 

Frank E. Morris (1969) 

Arthur M. Okun (1972) 

Beryl W. Sprinkel (1971) 

Harry Stark (1969) 

Kenneth B. Williams (1971) 


COMMITTEE ON Economic EDUCATION 


G. L. Bach, Chairman (1970) 
Kenneth E. Boulding (1969) 
Marshall Colberg (1969) 
Rendigs Fels (1969) 

Allen C. Kelley (1969) 


Henry H. Villard (1970) 
Harold F. Williamson, Ex Officio 


COMMITTEE ON Honors AND AWARDS 


James Tobin, Chatrman (1970) 
Richard A. Musgrave (1970) 
William H. Nicholls (1972) 
Douglass C. North (1972) 
Anthony D. Scott (1970) 
George P., Schultz (1972) 


COMMITTEE ON RESEARCH AND PUBLICATIONS 


John Perry Miller, Chairman (1971) 
Zvi Griliches (1970) 

Bert F. Hoselitz (1971) 

James N. Morgan (1971) 

Albert Rees (1969) 

Willard L. Thorp (1970) 

Harold F. Williamson, Ex Officio 


Economics INSTITUTE, POLICY AND ADVISORY 


BOARD 


Henry Rosovsky, Chairman (1971) 
Douglass C. North (1970) 

Gustav Ranis (1972) 

Vernon W. Ruttan (1970) 

Joseph J. Spengler (1971) 

Jeffrey G. Williamson (1972) 

Wyn F. Owen, Ex Officio 


Joint COMMITTEE WITH THE ASSOCIATION OF 


AMERICAN LAW SCHOOLS 


Gerald M. Meier, Chairman 
Louis De Alessi 

Harold Demsetz 

Richard A. Musgrave 

Peter O. Steiner 


Joint Counc on Economic EDUCATION, 


SPECIAL ADVISORY COMMITTEE 


G. L. Bach (1970) 
Rendigs Fels (1971) 
Henry H. Villard (1972) 


Committees Appointed During the Year 


COMMITTEE ON ELECTIONS 


Frank P. Brechling, Chairman 
George E. Delehanty 


Harold F. Williamson 
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Ap Hoc COMMITTEE To SUGGEST NOMINEES 
FOR SECRETARY-TREASURER 
George J. Stigler, Chairman 
Robert J. Lampman 
Robert H. Strotz 


FINANCE COMMITTEE 


C. Wells Farnham, Chairman 
Corliss D. Anderson 

Milton Friedman 

Harold F. Williamson 


NOMINATING COMMITTEE 


Fritz Machlup, Chairman 
Carl F. Christ 

Anne O. Krueger 

W. Arthur Lewis 

Robert V. Roosa 

Harold M. Somers 


Council and Other Representatives 


A.A.A.S. 
Joseph A. Pechman (1971) 


A.C.LS. 
Ralph L. Andreano (1970) 


COMMITTEE ON QUANTITATIVE DATA 
Richard A. Easterlin 


CONSORTIUM OF PROFESSIONAL ASSOCIATIONS 
FOR THE STUDY OF TEACHER IMPROVE- 
MENT PROGRAMS 

Henry H. Villard (1972) 
Harold F. Williamson (1970) 


LEA. 


John T. Dunlop (1973) 
Fritz Machlup (1970) 


NATIONAL ARCHIVES ApDvisory CoUNCIL, 
GENERAL SERVICES ADMINISTRATION 


Harold F. Williamson (1969) 


N.B.E.R. 
Willard L. Thorp (1970) 


NATIONAL COMMITTEE FOR THE REVISION OF 
HANDBOOK II 


Ernest Bartell (1969) 
Henry M. Levin (1969) 
NATIONAL ResearcH Counci, NATIONAL 
ACADEMY OF SCIENCES 
James N. Morgan 


S.S.R.C. 


Zvi Griliches (1970) 
James N. Morgan (1971): 
Albert Rees (1969) 


Representatives of the Association on Various Occasions 


NATIONAL CONFERENCE ON TeaceER Epu- 
CATION AND PROFESSIONAL STANDARDS 


Jobn E. Maher 
SOUTHERN ILLINOIS UNIVERSITY, CHARTER 
Day CONVOCATION 
Howard S. Dye 
AMERICAN ACADEMY OF POLITICAL AND So- 
CIAL SCIENCES 
Wilfred Malenbaum 


UNIVERSITY OF VIRGINIA, SESQUICENTENNIAL 
CONVOCATION 


Thomas S. Berry 


+ 


INAUGURATIONS 


Laurence C. Smith, Westmar College 
Kenneth L. Bauge 

M. G. Scarlett, Middle Tennessee State Uni- 

versity 

Rudolph C. Blitz 

G. L. Taggert, Utah State University 
Owen Clark 

Vivan W. Henderson, Clark College 
James Crawford 

Kermit A. Johnson, Alabama College 
James F. Dostor 

Ronald G. Weber, Mt. Union College 
E. K. Eberhart 
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Lawrence Park, Mansfield State College 
Grant N. Farr 
Eric N. Rackham, McKendree College 
Kanji Haitani 
William H. Duncan, Millersville State College 
Khal M. Hamid 
Alfred O. Canon, Drury College 
Robert S. Hardie 
Gordon C. Bjork, Linfield College 
Lafayette G. Harter, Jr. 
E. Milton Grassell, College of Great Falls | 
Robert I. Hislop 
Norbert J. Hruby, Aquinas College 
Frank H. Jackson 
John J. Pruis, Ball State University 
Charles Leese 
Herbert Schueler, Richmond College 
Jacob Loft 
William G. Caples, Kenyon College 
C. A. Monteith 
Robert S. Eckley, Illinois Wesleyan Univer- 
sity 
Douglas Poe 
F. Palmer Sample, Lebanon Valley College 
Robert C. Riley 
Marion D. Thorpe, Elizabeth City College 
Stephen P. Shao 
Martin L. Shotzberger, Catawba College 
David H. Shelton 
Victor G. Rosenblum and Gregory B. Wolfe, 
Reed College 
Paul B. Simpson 
John O. Eidson, Georgia Southern College 
John L. Snare 
John T. Bernhard, Western Illinois University 
Douglas Y. Thorson 
William James McGill, University of Califor- 
nia, San Diego 
Marjorie S. Turner 
Richard C. Jones, State University College at 
Cortland 
John E. La Tourette 


W. Stewart Tosh, Mohawk Valley Community 
College 
Virgil Crisafulli 
Thomas A. Bartlett, Colgate University 
Melvin A. Eggers 
Roy Joe Stuckey, Jamestown College 
David C, Nelson 
Harold Brown, California Institute of Tech- 
nology 
Harold M. Somers 
David Bicknell Truman, Mount Holyoke Col- 
lege 
Williard L. Thorp 
Robert John Henle, Georgetown University 
John W. Lehman 
John W. Gustad, Fort Hayes Kansas State 
College 
Daniel G. Rupp 
Joel Pritchard Smith, Denison University 
William Henderson 
David Loren McKenna, Seattle Pacific Col- 
lege 
Bayard O. Wheeler 
Gus Turbeville, Coker College 
Charles E. Edwards 
Frank R. Barth, Gustavus Adolphus College 
Morgan I. Thomas 
Richard L. Bowen, University of South Da- 
kota 
Sammie Hasegawa 
Robert J. Giroux, Clarke College 
Peter Brust 
Charles Vevier, Adelphi University 
Ronan Macdonald 
Arthur Gene Hansen, 
Technology 
Edwin Frank Ulveling 
Jerald C. Walker, John J. Pershing College 
Wallace C. Peterson 


Georgia Institute of 


Harop F. WILLIAMSON, Secretary 
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The detailed results of the financial opera- 
tion of the Association for the twelve-month 
period ending December 31, 1969, are shown 
in the Auditor’s Report, printed below. As in- 
dicated in Exhibits 3 and 4, expenses exceeded 
income for 1968 by $6,063, and as shown in 
Exhibit 1, the unappropriated surplus of the 
Association at the end of 1968 was $414,749. 
A summary comparison of the major income 
and expense items shown in Table 1 reveals 
the extent to which a sharp rise in printing 


costs, along with higher editorial and adminis- 
trative costs, accounted for the shift from an 
excess of income over expenses in 1967 to a 
deficit in 1968. 

Tables 2 and 3 provide summaries of the in- 
vestment portfolios and return on investments 
for the years 1945-68. A list of the security 
holdings of the Association for 1969 is shown 
in the Finance Committee Report, presented 
below. 

Harotp F. WILLIAMSON, Treasurer 


TABLE 1 
SUMMARY OF ASSOCIATION’s INCOME AND EXPENDITURES, 1967-€8 


Income 
Dues and activities. .....scceeceseccsecens 
Investment MOM. esasen 
Totaly ccitiwate e N ETS EAA 
enses 
Publications 4 
Printing and mailing 
American Economtc Review... 0.060. e ces 
Journal of Economic Abstracs.......... 
Papers and Proceedings... sosunun. 
Editorial Offices: Salaries and expenditures. . 
OMGE Sie E E T e awe 
Total publication expenses.............-. 
SAIS EPA GON: ood cad beg hare aceier ace 
TOM a canetucetiaccae cs iaiivakene eden 
Excess of Income over expensé............ 











$365,117 
313,389 371,180 
$ 34,222 £ (6,063) 


(Tables 2 and 3 will be found on page 500) 
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TABLE 2 
INVESTMENT PORTFOLIO 





Market 
Stocks and 
Bonds Bonds 
$ 36,705 $103,574 
33,108 84,841 
33,108 104,177 
43 ,340 117,316 
42,312 130,836 
134,562 
132,280 
166,772 
168,337 
151,638 
175,609 
191,506 
291,506 
299,768 
356,131 
293 ,039 
284,160 
371,556 
491,324 
546 ,024 
398 , 898 638 , 763 
TABLE 3 
RETURN ON INVESTMENTS 
Rate of Return 
Year Stocks on Cast 
_ 1945 $2 ,488 4.71% 
1948 2,944 06 
1950 3,860 5.85 
1951 4,607 6.05 
1952 3,681 4.75 
1953 3,587 4.36 
1954 2,961 4.58 
1955 3,002 3.53 
1956 3,336 3.76 
1957 3,397 3.90 
1958 3,182 3.46 
1959* 3,231 3.90 
{9504 3,231 2.90 
1960 3,772 4.09 
1961 4,143 3.44 
1962 4,489 3.85 
1963 § O41 3.98 
1964. 6,364 3.46 
1965 6,330 4.12 
1966] . 7,957 3.73 
1967 11,434 5.38 
1968 11,231 4.95 





* Does not include income from bonds held in temporary operating fund. 
ł Includes income from bonds held in temporary operating fund. 
{t Does not include interest on savings account. 
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REPORT OF THE FINANCE COMMITTEE 


Executsve Committee 
American Economic Assoctation 
Evanston, Illinots 


Gentlemen: 


The accompanying inventory lists the se- 
curities held by the American Economic Asso- 
ciation as of December 31, 1969, with the 
costs and the market values as of December 
31. The total market value of the securities 
account as of December 13, 1968, was 
$638,763. Value as of December 31, 1969, was 


$614,140. : 


However, the value as of year end includes 


a $170,000 Special Addition that was made in ~ 


January of 1969 as part of a grant from the 
Ford Foundation which was commingled with 
the Association’s account. It also reflects a to- 
tal of $145,000 which was withdrawn from the 
regular account during 1969. When these 
factors are taken into account, the value of 
the Association’s portfolio as of December 31, 
1969, was $449,853 or 73.2 percent of the ag- 
gregate. The value of the Special Addition as 
of December 31, 1969, was $164,287 or 26.8 
percent of the aggregate. 

After adjusting for the additions and with- 
drawals, we estimate that the market value of 
the aggregate account decreased by 6.88 per- 
cent during 1969. As a basis of comparison, 
the Dow-Jones Industrial Average decreased 
by 15.2 percent and the Standard & Poor’s 
average of 425 stocks decreased by 10.2 per- 
cent. . 

During the current year, the bond portion 
of the investment account was increased in or- 
der to participate in the historically high 
yields which prevailed and to anticipate the 
prospect of lower interest rates in 1970. The 
following bonds were purchased: 20M Avco 
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4 


7.50 11/1/93 and 20M Marcor 6.50 10/1/88. 
In terms of the common stock portion of the in- 
vestment account, a reduction was made dur- 
ing the course of the year as it became in- 
creasingly clear that the Federal Reserve 
Board did not intend to let up on its re- 
strictive monetary policies until there was 
clear evidence that the forces of inflation had ` 
been brought under control.t Among issues 
sold were: 400 St. Paul Companies, 200 East- 
ern Air Lines, 150 A. G. Bayer, 110 A. G. Sie- 
mens, 200 Swedish Ball Bearing, 275 Peoples 
Gas, 200 Standard Oil of Indiana, 200 Union 
Oil Convertible Preferred, 150 Marcor, 150 
Inland Container, 300 United Air Lines, 200 
Marathon Oil and 200 Dow Chemical. Among 
issues purchased were: 15M McDonnell 
Douglas Convertible Debentures, 20M Na- 
tional Equipment Rental Convertible Deben- 
tures, 15M United Utilities Convertible De- 
bentures, 200 J. Ray McDermott, 300 Sher- 
win Williams, 200 Pennzoil United Convert- 
ible Preferred, 150 Honeywell, 100 Control 
Data, 250 SRF Fund, 100 Houston Lighting 
& Power, 300 Archer Daniels Midland and 
400 American Hospital Supply. 

At this time, while the Finance Committee’s 
decision to maintain a large equity exposure 
seems warranted, the undersigned also be- 
lieves that long-term bonds represent an ex- 
tremely attractive investment and thus are ap- 
propriate in the Association’s account, even 
though the controlling long-run investment 
policy is to be aggressive. 


C. WELLS FARNHAM, Chairman 


? This reduction is not apparent from the accom- 
panying inventory because $110,000 was withdrawn 
from the account’s cash reserve during Novem- 
ber and December. 
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CASH AND SHORT-TERM SECURITIES 
Case 


“Central & South: W Stsc dou jan cad erase rar E 


AMERICAN ECONOMIC ASSOCIATION 


INVENTORY AND APPRAISAL OF Secures AND CASH As oF 12/31/69 


Corporate and Other 
General Finance Noteg....... 0... cece cece een enenees 


TOTAL CASH AND SHORT-TERM SECURITIES.......cce005 


LONG-TERM BONDS AND PREFERRED STOCKS 
Corporate and Other 


Corm Products occa eo oak Be ee ede el awe 
General Tel. and Elec... 00... cece eee cee tenes 


stv». : 


7>¢@¢@o@ @ eee vee 


LIMITED Risk CONVERTIBLES AND UTILITY 
COMMON STOCKS 
Convertible Bonds 
United U Giitiess4 sfc cee a 2 eet es ewes nek 


Convertible Preferred Stocks 
General American Transportation....,....0..0000eees 


Uitlity Common Stocks 


Houston Lighting and Power... .......eseseeees sees 
Public Service Indiana 


oe, @@ Ge 2 et ee ewe Oe eh hhh eh ee 


TOTAL LIMITED RISK CONVERTIBLES AND Utinrry Com- 
MON STOCKS «: «fia sew owes EE ITT E, 


OTHER Common STOCES AND CONVERTIBLES 
Financial 
First Bank System. 2 ijrressverersrii t rue redra noi 
Wells Fargo...........0ee eee PPE P TEET TE 


Foods and Containers 
Archer Daniels Midland 


Machinery and Construckon 


MeDermmott,. J: Ray, Coss. sey usgv ex niathewenp ta aeni 
McDonnell Douglas PPO E ON ee er re 
Rex Chainbelt InGs.4404siacieies ANETE AERE EEN 
Sherwin Williams.........esessessssrsssevesrossosee 


sasso eta eo ea en eae eee me Ye Aand 


Transportation 
National Equipment Rental. ...... 0... cece eee eee 
Mining and Metals 
Intemational Nickel. 24. vcwscu wan Kavu eeeiakewads 
McIntyre Porcupine Mines. .......... 0c cece eae 





Ol a 
Atlantic Richfield Cow... ccc ccc ee ewe tee enes 
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TABLE 1 (Continued) 








Cost 
Pennzoil United oean aN anaia ‘ 15,293 
Royal DU CCH asee e aA AA EAEN EEA . 15,955 
40,873 
Chenttcals and Drugs 
Abbott Laboratories. ...ccc cei ew ace ecesbucduceaes 6,135 
| Electrical Products , 
Honeywell, DE ciaren aa E e Ra 17,562 
Motorola, INC honda Enna EE E RETIE seen 6,745 
Westinghouse Electric. .....ssoesresrcssunencarscsricaro 11,615 
Zenith PRA EET E A EE T 1,975 
37 ,897 
Office Equipment 
COBO! DAA crag acini ent nat awe oreo ae DR aS 14,141 
International Business Machines.............-0000005 10, 169 
MOTOR COM cae Guat ce canee eect Ge E TT 5,305 
29,615 
Miscellaneous 
American Hospital Supply... os ce asses side wees neees 15,754 
Disney Walt Productions... .........c ccc cence eee ees 8,429 
R. R. Donnelley and Song.. 22... eee cee cee 9,795 
SRE Fund IOC rerent secu bake badd dakar tee were 17,852 
5 

TOTAL OTHER COMMON STOCKS AND CONV.........5. 460,290 | 301,364 
TOTAL SECURITIES AND CASH... . cece cece neue neeee 614,140 | 458,176 
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REPORT OF THE AUDITOR 


To the Executive Committee of American 
Economic Association: 


We have examined the statement of assets 
and liabilities of American Economic Associa- 
tion (a District of Columbia corporation, or- 
ganized not for profit) as of December 31, 
1968, and the related statements of changes in 
restricted fund balances and income and ex- 
penses for the year then ended. Our examina- 
tion was made in accordance with generally 
accepted auditing standards, and accordingly 
included such tests of the accounting records 
and such other auditing procedures as we con- 
sidered necessary in the circumstances. 
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In our opinion, the accompanying state- 
ments present fairly the assets and liabilities 
of American Economic Association as of De- 
cember 31, 1968, and the changes in restricted 
fund balances and income and expenses for 
the year then ended, in conformity with gener- 
ally accepted accounting principles applied, 
except for the change (which we approve) in 
accounting for investments as described in the 
note to the financial statements, on a basis 
consistent with that of the preceding period. 

ARTHUR ANDERSEN & Co. 
Chicago, Ilinois, 
February 12, 1969. 
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Nore to FINANCIAL STATEMENTS 
Decemser 31, 1968 


Effective December 1, 1966, the Association changed from a cost to a market value basis of accounting for invest- 
ments. Under the new method, that portion of the increment in market value of corporate stocks which was equiva- 
lent to the increase in the underlying retained earnings of those stocks waa reflected in income currently and the 
balance of the increment, after adjusting for an inflation factor, was to be recognized in income over a three-year 


eriod. 

During 1968, the Association modifed the method of recognizing income relating to corporate stocks by eliminating 
the retained earnings factor from the formula. Accordingly, only the increment in market value of corporate stocks, 
after adjusting for an inflation factor, is recognized in income over a three-year period. The retroactive effect of this 
change in method of accounting for investments resulted in reducing the General Fund balance at December 31 
1967, by $12, 269 and increasing the Deferred Increment in Market Value of Investments by $12, 269. The excess of 
income over expenses for the thirteen-month period ended December 31, 1967, was reduced by $535. 

The change in market value of U. S. government obligations and corporate bonds, after adjusting for an inflation 
factor, is reflected in income currently. 


EXHIBIT: 2 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES FOR THE YEAR ENDED DECEMBER 31, 1968 











Balance 
Dec. 31, 
1968 
The Ford Foundation grants for- 

Translation of foreign economic publications and survey of foreign 
ECONOMIC FESCAICN, 44.14-s4sews tone ene ese ecans Re ea Oe $25,045 | $ — ae eas $14,987 
Foreign student screening and selection. ............ 00. ce eee eeee 20 , 187 492 (8,833 11,846 

United States government grant for foreign student screening and 
BEISCUION iio EE E cre te E E A E E . 7,269 mme (2,799) 4,470 

The Asia Foundation for Asian economist membership dues to the 
American Economic Association and related travel expenses....... 2,190 — (799) 1,391 
The National Science Foundation grant for visiting scientist program...| 3,157 | 7,559 (6,968) 3,748 
SUndey gean Baiano r n E A NA aS 229 — (2) 227 
$58,077 | $8,051 | $(29,459) | $36,669 

EXHIBIT 3 


ÅMERICAN Economic ASSOCIATION 
STATEMENT OF INCOME AND EXPENSES FOR THE YEAR 
ENDED DECEMBER 31, 1968 


INcoME FROM DUES AND ACTIVITIES: 








RM ein bere CUS wed aa ace voiiet ed bv be Res O NEw ete eA ET $160, 102 
Subscriptions, soeia einen roAa eotanystate desteuateskaaweads seabed eet eeaaw OREA 70,561 
AINTE oE shea O aN DEA seats EEEE E Me EE haw tae kaw se vee 48 , 794 
Sale of copies, republications and handbooks. ........... cece cece ee tere eee nent e eee neee 5,442 
Sale of maine USt erun oen a a e aLa Os el ows N O EAEAN LNA 12,008 
Annual TINCT eeren a INO Ea N Gara SR 5k AROE EEN EEE EEA a A EA 16,993 
DUDOLY E E E T AEE N ET A PEP EEE E E E T 6,594 
INVESTMENT INCOME (see note): $320 ,494 
U, S. government obligations and corporate bonds- 
POEL OSG A esa wah oe owed fee ae eo cewek eee tsk MEE. $ 8,444 
Less- Decline in market value (see note)....... 0... cece cee eee ees 7,804 $ 640 
Corporate stocks- 
CaS OIWid NCS eee udaoncus was E E a6 inn be E E Geen teens $11,231 
Increment in market value recognized (see note). ........... eee eee 32,752 43,983 44,623 
Toal Deea aa dates Shs ee be owen eae eb oe dane $365,117 
EXPENSES: 
Povlicaon- (Exit 4). coco wes eves Geka EERENS T ETEEN $264,152 
Administrative (Exhibit 4) coc even let casa da te sectotel aes saeeseaeke 98 ,628 
Grant to Yale University for Index of Economic Journals... 00. cee 8,400 371,180 
. Excess of expenses over income for the year............ 000 e cece eens $ (6,063) 





The accompanying note to financial statements and Exhibit 4 are an integral part of this statement. 
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EXHIBIT 4 


AMERICAN Economic ASSOCIATION 
STATEMENT OF PUBLICATION AND ADMINISTRATIVE EXPENSES 
FOR THE YEAR ENDED DECEMBER 31, 1968 
PUBLICATION EXPENSES: 





Printing and mailing of- 
American Economi Review.... 0.0 ccc ee ce nen scene cesuavsseeas $112,808 
Journal of Economic Abstracts. 0.00. ccc cece eee een eeeeeee 53 , 194 
Papers and Proceedings... s.. x ick w's SENG ER es 6 LFA tRIW Se OREO be da 36,637 
PLOUISION TOF Handbok bio 6 od bee chee Ke aan eka eA we een ai 8 ,000 
Addressing ExpeUses pis vs asain grata AEDES sews POTE A i EESE ene A 6,676 
Ed tonal SRI AICS ooo Aah r KEE AN eee el ohana esa e eae eee R es 29 , 203 
Payments tO CONDUTO S yno cancasend ee vous wk cd oewn got enamenews 2,102 
Editorial supplies and expense... ..... cece cece cette tne ee nee eesenees 5,208. 
Journal of Economic THELONUEB «46:66 55:04.608 whio C5 oa bad oa Seka PERSE RE OAwDS 10,324 
Total publication expenses. ......crsesrereeoreseseresseessrrrersesss $264,152 
ÅDMINISTRATIVE EXPENSES; 
Secretary’s salary, less $3,600 allocated to restricted funds.............00005 $ 9,667 
OM Ce Sal E a o ii eran Rau. ene noe see E E aa ede EOE NEE A oe 42,984 
Office machine rentala uee ae wae sn hae eden ore hoe Lawes oun sane 724 
SEAR Ge so Pascal sca Ge wid Wo 8 Galea a WE ee RI PAIN Tee Wn ia GE We BA ee 3 ,037 
Stationery, printing and Supphéss. icai4.0 sic oh bees Geentiwes sant esas 3,434 
TUSUFAN CO E A EE E a T T NE EE T A T TEE EE 596 
Annual meeting expenses. .......-.cc cc ceeee neces ANAA EEE EEE 7,635 
Erecutive Committee expenses: issie s0s nri n aE DERETA DEEE 2,180 
Committee on Economic Education expensed. ....... ccc eee eee eee eens 758 
Other committees Gxpenses: cinis).8o56 cece wns ss a RES ENEE ererceh eae oe 1,002 
Are VE cage ey ayaa ets aaa y raga aR ae Bnei Ra TA a 250 
Pension annuity payments. ......ssesesesesrorsecnecesoererererrreseseso 7,854 
Favro tare aneo e a Er ES IARE E 2,241 
Depreciation of furniture and equipment. ..,...ssesessereneresseresrsssso 570 
Telephone and. Telegraph arauri ist oer eae eae A a S 1,292 
Committee on Research and Publications. .......sasensenueporanrosrrers ro 2,341 
President and president-elect expenses. 0.0.0... cece cence eee eee ereeneee 2,000 
aTa a E E E E ee Cea ee EA E 11,870 
Expenses allocated to restricted funds......... 0. ccc cece center cece eee eee (1,807) 
Total administrative expense8....... 0. ccc cece ccc etter ee eacaees $ 98,628 
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REPORT OF THE MANAGING EDITOR FOR THE YEAR ENDING 
DECEMBER 1969 


The number of manuscripts submitted dur- 
ing 1969 was 758, 121 more than the preced- 
ing year and more than double the number 
submitted in 1963. The number submitted has 
been growing at 18 to 19 percent each year 
since 1966; and since 1959 at an instanta- 
neous rate of 10 percent. These figures are sum- 
marized in Table 1, which shows the number 
of manuscripts submitted and published since 
1948. During the past year 121 papers were 
published. The sharp jump in number pub- 
lished is due to the change in the Review's 
format, and the transfer of sections on Book 
Reviews, and Titles of New Books to the 
Journal of Economic Literature. 

The distribution of submitted and pub- 
lished manuscripts by subject matter is shown 
in Table 2. As in previous years the two most 
popular individual fields are micro-theory and 
international economics. Almost all fields are 
represented in the Review, and the lack of rep- 
resentation indicates either a low level of in- 
terest (history of thought and methodology) 
or the possibility of classification bias on the 
editor’s part (administration and business 
finance), There has been a growth in the num- 


TABLE 1 
MANUSCRIPTS SUBMITTED AND PUBLISHED, 1948-69 


; ; Ratio of Published 
Submitted | Published to Submitted 





ber of manuscripts submitted in the area of 
applied welfare economics; that is, in welfare 
programs, consumer economics, and urban 


TABLE 2 
SUBJECT-MATTER DISTRIBUTION OF SUBMITTED AND PUBLISHED MANUSCRIPTS IN 1969 


General economics—theory; history; systems 


General economics and genera] equilibrium theory............... 
Microeconomic theory..... are ane 
Macroeconomic theory............00eceees 
Welfare theory. ce cin cre cena bases eas 
History of thought; methodology........... 
Economic 6ystems, 25625.42se 00 sea we noe ve 
Economic growth; development; planning; fluctuations............. 
Economic SEATISELCS sid. cake wie ws So ce enw 
Monetary and financial theory and institutions 
Fiscal policy and public fmance.,............ 
International economics......... MELLE 
Administration; business finance.............. 
Industrial organization... ........... 0000. eeee 
Agriculture; natural regources................ 
Manpower; labor; population................ 
Welfare programs; consumer economics; urban and regional econom- 
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TABLE 3 
SUMMARY OF CONTENTS 1968-69 





Communications, including notes, comments, replies... 


ee articles 


* @ @ e @ @ me ewe er eee ee eee hl ll lh lhl hl hl hl hh hl hhh eh 


economics. I expect this field to continue to 
grow and hopefully the proportion of good 
manuscripts to increase. 

Table 3 summarizes the contents of the four 
regular issues of the Review during 1969, and 
compares it with the previous year. The page 
counts are not strictly comparable because of 
the change in format. The economy of the new 
format is readily seen. The same content occu- 
pies fewer pages. The average article occupied 
20 pages in 1968 and 12 pages in 1969; the 
average communication occupied 5 pages in 
1968 and the same in 1969. I do not expect 
the average size of communications to decline 
in the future, because it is a convenient meth- 
od of presenting shorter articles. The special 


| 


fe e ee be we 
ee ed 
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ee ed 


Ce gaaa 
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1968 1969 


Number] Pages | Number] Pages 


CE E E E E S E 





articles shown in Table 3 are seven papers 
presented at the December, 1969, meetings 
which were published in the September and 
December, 1969, issues. The purpose of their 
publication was to provide readable papers to- 
the membership in advance of the meetings, to 
stimulate interest and comment. There is some 
question whether this is a satisfactory method 
of providing papers in advance, in view of the 
space taken up and the consequent need to 
postpone publication of manuscripts which 
have been refereed and edited. 

Table 4 shows actual annual expenditures 
from 1965 through 1969 for the four regular 
issues of the Review, and the estimated bud- 
gets for 1969 and 1970. 


TABLE 4 


| 
| 
i AcTUAL AND BUDGETED EXPENDITURES, 1965-70 
Actual Expenditures 


1965 1966 
\ smilies 
' Printing and mailing........... $61,606 | $ 74,277 
Payments to contributors...... 1,598 1,873 
| Subtotal...............00. $63,204 | $ 76,151 
l Oee Eten 
| Editor’s salary................ 9,000 | $ 9,000 
| Editorial assistance............ 12,024 14,189 
| Assistant to editor........... ,619 7,330 
| Book review8......-......2 O00 2,000 
» Secretarial... ..... nnana 1,725 2,160 
' Clerical, A Te etc.....1 1,679 2,699 
Postage and supplies........... 1,462 1,479 
‘Office OQUIPMENE aee — 175 
| OUDIO a5 cm bwreren sid suey $22,486 | $ 24,844 
To 


$85,691 | $100,996 


ee eee eee ee eee ewe ee hee ee 












1967 1968 1970 
$ 82,840 | $ 92,948 $104,701 
2. 2/140 = 
$ 85,095 | $ 95,088 $104,701 

$ 9,000] $ 9,000 

16,218 | 17,772 

8.025 465 

2,000 | 2,205 

2.400 | 2.565 

3,793 | 4,536 

1,895| 2.382 
$ 27,114 | $ 29,155 | $ 26,765 
$112,209 | $124,243 | $124,548 
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TABLE 5 
Copies PRINTED, SIZE AND COST OF PRINTING AND MAILING IN 1969 





* Estimate, 


With the change in format of the Review 
we did not estimate a printing budget for 
1969. For the same reason it is not possible to 


provide a standard for judging the minor in- . 


crease of $4,235 in printing expenses for 1969 
over 1968. The total (gross) number of pages 
printed was 1,276 in 1969 and 1,828 in 1968; 
the change due to the new two-column format. 
The reduced number of pages has led to lower 
press and material costs. But the increased 
number of manuscripts printed has led to in- 
creased typesetting charges. We printed 121 
manuscripts in 1969 and 93 in 1968, Printing 
costs will rise again in 1970 due to a rise in 
basic charges made by the printer and to an 
expected increase in number of copies printed. 
I expect printing and mailing expenses to total 
$104,701 in 1970. There is no budgeted item 
for payments to contributors, as this practice 
has been discontinued. 

Budgeted office expenditures for 1969 were 
$26,551, while actual expenditures were 
$26,765. The 1970 budget is shown in the last 
column of Table 4. Office expenses will in- 
crease to $30,955, mainly due to salary in- 
creases and increased proofreading assistance. 
The increase for postage and supplies is made 
in anticipation of continued growth of manu- 
script submissions. 

Table 5 gives information on printing and 
mailing costs by issues during 1969. There 
were 27,000 copies per issue printed in 1969, 
compared to 26,744 in 1968 and 12,400 in 
1958. Increases are of course due to the 
greater number of members and subscribers. 

Two members of the Board of Editors com- 
plete their three-year terms at this time: Dale 


Jorgensen and Ronald W. Jones. I wish to 
thank them personally for their fine coopera- 
tion, hard work, and high standards of schol- 
arship. The entire Association owes them a 
debt of gratitude. In addition, Herbert Stein, 
who was nominated to the Board December, 
1969, found he was unable to serve due to the 
pressure of his duties at the Council of Eco- 
nomic Advisers. 

Last year the size of the Board was in- 
creased from ten to twelve members. In antici- 
pation of increasing the number to fourteen, I 
would like to nominate the following individu- 
als for the terms shown: 


Warren Smith, to December 31, 1970—one 
year ; 

Marc Nerlove, to December 31, 1972—three 
years 

Gregory Chow, to December 31, 1972— 
three years 

Jagdish Bhagwati, to December 31, 1973— 
four years 

Barbara Bergmann, to December 31, 1973 
—four years 


I should like to express my thanks to the 
members of the Board of Editors whose terms 
are continuing: Gary Becker, Carl Christ, 
Charles Ferguson, Irwin Friend, Harry John- 
son, Alvin Marty, Warren Nutter, Vernon 
Smith, and Lloyd Ulman. I have . received 
valuable proofreading and mathematical as- 
sistance from Martin Ringo, Bijan Aghevli, 
and Wiliam Holahan. Finally, I should like to 
thank Mrs. Wilma St. John for her fine work 
as assistant editor. 

In addition to the members of the Board, I 
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| 
| 
| have sought the assistance of a large number 
of economists, during the course of the year. I 


wish to thank them for their patience and 


scripts. They have provided advice and talents 
not represented on the Board and have eased © 
their heavy work load. The following have as- 


| cooperation in reading and evaluating manu- sisted in this way: 
| H. Aaron G. Brown T. Finn D. Kamerschen 
| I. Adelman J. Brown A. Fisher M. Kamien 
| M. Adelman M. Brown J. Floyd N. Kaplan 
! D. Aigner H. Bruton D. Foley D. Katzner 
|G, Akerlof J. Buchanan A. Friedlander R. Kavesh 
| P. Albin E. Burmeister G. Fromm D. Keesing 
| L. DeAlessi J. Burns V. Fuchs M. Klein 
| R. Aliber P. Cagan D. Gale A. Klevorick 
P. Allen G. Cain L. Gallaway A, Kneese 
W. Allen C: Campbell R. Gemmill L, Krause 
E. Altman W. Carleton N. Georgescu-Roegen M. Kreinin 
|S. Altman W. Chang C. Goetz A. Krueger 
| E. Ames H. Chenery S. Goldfeld E. Kuh 
| J. Anderson V. Chetty S. Goldman K. Kurihara 
| W. Anderson G. Childs M. Gordon P. Kuznets 
(S, Arndt J. Chipman R. Gordon R. Lampman 
K. Arrow B. Chiswick M. Gort K. Lancaster 
(0. Ashen felter G. Chow H. Grabowski W. Landes 
H, Averch L. Christensen D. Granick M. Landsberger 
W. Baer R. Coase H. Grossman L, Lave 
M. Bailey A. Conrad M. Grove T., Lee 
J. Bain R. Coen J. Guttentag N. Leff 
| B. Balassa R. Cooper J. Hadar R. Leftwich 
| R. Baldwin P. Cootner H. Hagemann A, Leijonhufvud 
| R. Barlow J. Cragg R. Hall A, Lerner 
'R. Barro J. Cross R. Hamada E. Lerner 
| Y. Barzel M. Daniels M. Hamburger J. Letiche 
| W. Baumol E. Davis W. Hansen C. Leven 
| M. Beckmann O. Davis J. Hanson D. Levhari 
J. Behrman F. de Leeuw R. Haveman H. Levin 
B. Bergmann E. Denison A. Heins F. Levy 
J. Berliner R. Dernberger J. Henderson S. Lewis 
| S. Besen D. Dewey B. Hickman H. Liebafsky 
| J. Bhagwati J. Dirlam J. Hirshleifer T. Liu 
R. Bodkin A. Dixit H. Hochman M. Lovell 
V. Bonomo E. Domar C. Holt I. Lowry 
S. Bowles R. Dorfman G. Horwich R. Lucas 
J. Bowman D. Dugan F. Hsiao R. McKean 
M. Bowman D. Durand S. Hymans L. McKenzie 
| W. Brainard R. Dusansky M. Intriligator J. McKie 
| H. Brems G. Eads , D. Jaffee R. McKinnon 
| J. Brittain R. Eckaus G. Johnson B. Malkiel 
| R. Britto E. Fama L. Johnson A. Manne 
M. Bronfenbrenner P. Feldstein M. Johnson E. Mansfield 
E. Brown W. Fellner T. Juster J. Margolis 


a 
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T. Marschak 
T. Mayer 

D. Meiselman 
A. Meltzer 
J. Melvin 

C. Meyer 

P. Meyer 

R. Meyer 

C. Michalopoulos 
M. Miller 
N. Miller 

J. Millman 
E. Mills 

J. Mincer 

H. Minsky 
E. Mishan 
F. Modigliani 
M. Montias 
J. Morgan 
L. Moses 

J. Mossin 

D. Mueller 
R. Muth 

M. Myers 
M. Nadiri 
K. Nagatani 
S. Naya 

P. Neher 

R. Nelson 
M. Nerlove 
P. Newman 
D. Nichols 
J. Niehans 
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D. North 
H. Nourse 
E. Olsen 
D. Orr 

L. Orr 

R. Parks 
A. Pascal 
D. Patinkin 
M. Pauly 
S. Peltzman 
R. Penner 
G. Perry 
C. Phelps 
E. Phelps 
G. Pierson 
C. Plott 

R. Portes 
R. Powell 
F. Puffer 
J. Quirk 

L. Rapping 


S. Resnick _ 
R. Rhomberg 
G. Rich 

A. Rivlin 

A. Robichek 
E. Rolph 

H. Rose 

S. Rosen 

J. Rosse 

J. Rothenberg 


R. Ruffin 

V. Ruttan 

H. Ryder 

A. Sametz 

R. Sato 

J. Schaefer 

M. Schupack 

T. Schultz 

C. Schultze _ 
D. Schwartzman 
D. Schydlowsky 


- T. Scitovsky 


G. Scully 

L. Shapley 
W. Sharpe — 
W. Shepherd 
M. Shubik 
B. Siegel 

W. Silber 

L. Sjaastad 
E. Smolensky 
J. Stein 

P. Steiner 

G. Stigler 

J. Stiglitz 

M. Straszheim 
A. Strout 

R. Summers 
A. Takayama 
A. Tang 

L. Taylor 

L. Telser 

A. Throop 


Grorce H. Borrs, Managing Editor 
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JOURNAL OF ECONOMIC LITERATURE 


REPORT OF THE MANAGING EDITOR FOR THE YEAR ENDING 
DECEMBER 1969 


Although the Executive Committee received 
and approved my submission for 1970 at its 
March, 1969, meeting, I am taking advantage 
of a point I mentioned then that after the 
JEL. office had been fuctioning a year, I 
would be in a better position both to discuss 
the Journal’s contextual form and its budget- 
ary requirements. Hence, this report goes be- 
yond the March statement anent contents and 
it contains a revised budget request. 


Volume VII, Journal of Economic Lsterature 


Contents. The 1969 volume of J.E.L. is 
numbered Volume VII in order, for reasons of 
postal permits, to keep the authorization given 
by the Evanston, Illinois, postmaster to the 
Journal of Economic Abstracts. 

Volume VII contained 1,432 pages. There 
were four general survey articles, 2 ‘‘creative 
curmudgeon” articles expressing clearly a nor- 
mative point of view, 5 review articles, several 
communications, “normal” length reviews of 
188 books, 1,207 annotations of books, tables 
of contents listings from 668 journal issues 
(we list over 200 journals), classifications of 
about 4,200 articles (with about 6,000 total 
listings), and about 1,100 abstracts of articles. 

The number of journals which we will list 
fully or partially has been increasing, both as 
a result of our contacting journals on the list 
(as inherited from Professor Smithies) but 
not submitting material and requests for in- 
clusion from new journals or journals only 
partially devoted to economic topics. 

Costs. Circulation of the issues in this vol- 
ume averaged about 25,000. 

An inventory of about 3,000 copies per is- 
sue was printed at the time of appearance of 
each issue. These copies will be eventually 
sold at $2.00 per issue. Insofar as I am aware, 
the printer (Banta) stores this inventory at 
no cost to the Association. Mailing cost is 
about 14 cents per issue. Thus, the value of 
the inventory is about $24,000 less expected 
mailing costs of $1,700 leaving an inventory 
with a future net value of $22,300. 
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One principal problem during the first year 
of any journal is production schedule. Because 
of the size of J.E.L. and particularly the un- 
certainties associated with number of words 
(and spaces) and type sizes, our anticipated 
gross space requirements came to about 150 
more pages than I had originally anticipated. 
It would have been more had we not slightly 
reduced type size in some of the departments. 
The greater size plus the problems of learning 
the operation also caused delays both in the 
Editorial Office and at the printer. The sorry 
record is that the March issue came out in 
June; the June issue in September; and the 
September issue in early October; and the De- 
cember issue will come out in early January, 
1970. 

Printer’s and mailing costs for the four is- 
sues came to about $97,000. Assuming that 
the inventory (less potential mailing costs) 
amounts to $22,300, it is appropriate to con- 
clude that the real direct cost for printing and 
distribution to regular subscribers came to 
about $74,700. 

Editorial costs are not easy to allocate. I 
write as of December 19, 1969, a time when 
five issues of J.E.L. have gone to press but 
when only four have been proofread and gen- 
erally processed. We have also commissioned 
(and paid advances on one) additional survey 
article. Editorial costs of J.E.L. preparation 
contain much that will appear in Volume VIII 
of the Index of Economic Journals. And, final- 
ly, I, the editor, underestimated the amount 
of editorial time required in a bibliographical 
journal of the scope and size of J.E.L. and I 
arranged, because of a special relationship 
with the Associate Editor (working at pay as- 
sumed to cover 1724 hours per week) to jolly 
her into working in excess of 40 hours per 
week with promises of better things to come. 
The exploitation of the Assistant Editor was 
less marked, but still significant. In all events, 
editorial costs for calendar 1969 were (as 
compared to budgeted amounts) : 
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Annotation, classification 

and additional assistance 
Supplies and communications 
Commissions for articles... . 


* Does not include fringe benefits. 
i Includes $425 future posting. 
Includes partial payment for 1970. 


Future Contents 


1. Survey articles have been “commis- 
sioned” on the following topics: distribution 
of income, J. Mincer; radical economics, M. 
Bronfenbrenner; productivity and production 
functions, H. I. Nadiri; agricultural econom- 
ics, B. F. Johnston. 

2. Discussions which might result in “cre- 
ative curmudgeon” articles are in process 
with: Warren Smith, Martin Shubik, Franco 
Modigliani, Harry Johnson, Robert Eisner. 
Others have been asked, but as these are “con- 
tributed” pieces, receipt is uncertain. 

3. Length of abstracts has been reduced to 
100 words. Attempts have been made to try to 
increase the appearance of abstracts from rel- 


atively less accessible journals. 

4. I anticipate that Volume VIO (1970) 
will have about 1,424 pages, including the an- 
nual index, 

5. According to the printer’s estimates, 
costs of printing 28,000 copies each (and 
mailing about 25,000) of the four issues of the 
JEL. in 1970 will be about $104,000. 


Bupoet For 1970 


1969 
Expended 1970 

Managing Editor (part-time)..| $ 9,000 | $ 9,000 
Associate Editor (full-time)....; 5,500* | 15,000 
Assistant Editor (full-time)....} 8,100 10,000 
Secretarial Service (2 full-trme).}| 8,500 11,000 
Annotation, classification and 

editorial assistance.......... 5,600 6,000 
Supplies and communication... 3,500 on 


Commissioned articles......... 3,500 


* Paid on part-time basis. 


Editorial Board 


During the year Professor Marc Nerlove re- 
placed Professor Henry Houthakker on the 
Editorial Board, joining Professors Richard A. 
Easterlin, David I. Fand, Karl A. Fox, Arnold 
C. Harberger, and Peter B. Kenen. 

Mark PERLMAN, Managing Editor 


REPORT OF THE COMMITTEE ON ECONOMIC EDUCATION 


During 1969, this Committee has continued 
to encourage, in all the ways it is able, further 
attention to the improvement of teaching at 
the undergraduate and secondary school lev- 
els. As in the past, we have worked closely 
with the Joint Council on Economic Educa- 
tion, which, as an operating agency, has coop- 
erated in implementing a number of the 
recommendations made by this Committee. 
Major activities for the year include: 

1. A new Journal of Economic Education 
has been established, as the first journal in the 
area of economic education. It is published by 
the Joint Council on Economic Education, with 
Professor Henry Villard of this Committee as 
editor and Dr. John Maher of the J.C.E.E. as 
managing editor. This Committee serves on the 
editorial board, and the policies of the Journal 
have been developed cooperatively between 
this Committee and the J.C.E.E, The first 
edition appeared in October. We are pleased to 
report that there is already a paid subscription 
list approaching 2,000; and the supply of 
manuscripts for consideration has far exceeded 
| our expectations. We view this Journal as a 
' major contribution to the exchange of infor- 
mation on teaching experiments and research 
_ in the general area. 

, 2. On June 10-15, a special interdisciplin- 
ary institute (the “Grove Park Institute”) 
| was held for leaders in the various social sci- 
' ence disciplines to consult on the entire prob- 
| lem of education for future teachers in the 
` social studies. Bernard Haley (Stanford Uni- 
| versity) served as chairman of the economics 
| group; others were Kenneth Boulding, Ben 
' Lewis, Henry Villard, and Harold Williamson 
, from the A.E.A. Several recommendations of 
, the Institute are included in the following 
| items. 
, 3. At the suggestion of the Grove Park In- 
' stitute and this Committee, the Joint Council 
ion Economic Education is mailing out to each 
' department of economics in the country a re- 
‘port and recommendations to the California 
State Department of Education on “College 
‘Preparation for Teaching Economics.” This 
ireport was developed by a group including 
members of this Committee and other educa- 


| 
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tors at the university and secondary school 
levels. It is concerned especially with the 
training of future teachers of economics in the 
primary and secondary schools. 

4, A special experiment to test the profici- 
ency in economics of a sample of current grad- 
uates of teacher-training institutions has been 
prepared and submitted by the University of 
Wisconsin-Milwaukee to the Office of Educa- 
tion, following up a recommendation of the 
Grove Park Institute and this Committee. 
Henry Villard serves as the A.E.A. representa- 
tive on the policy board overseeing this group 
of projects. 

5. The Committee voted to support the rec- 
ommendation of the Grove Park Institute that 
universities throughout the country consider 
carefully the possibilities of offering a special 
M.A. degree in economics for future teachers 
of economics at the secondary school level, 
presumably in cooperation with departments 
or schools of education on their campuses. We 
also supported the Grove Park recommenda- 
tion to the Office of Education that special 
funding be considered for such programs and 
for teachers in them. 

6. Two “pilot plant” projects in the teach- 
ing of elementary economics at the college 
level are in process, with reports to be submit- 
ted by Professor Rendigs Fels at Vanderbilt 
and Professor Phillip Saunders at Carnegie- 
Mellon. These reflect the Committee’s recom- 
mendation that special experimental courses 
be devised, with complete reporting and evalu- 
ation, which may be of assistance to depart- 
ments which do not have the resources to de- 
velop such courses on their own. 

7. Following the development of the Test 
of Economic Understanding (TUCE) last 

year, the J.C.E.E. in cooperation with this 
Committee is establishing a national “question 
bank.” Faculty members throughout the coun- 
try will be invited to send test questions to the 
question bank where they will be screened, 
classified by type, and kept on hand to meet 
requests from economics teachers throughout 
the country. Only questions which have been 
tested carefully by the originating institution 
will be put in the question bank. 
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To encourage the development of questions 
designed especially to test problem-solving 
ability in economics and the application of 
economic principles to complex problems, spe- 
cial prizes (reaching $1,000 for first prize) 
will be awarded next year for those questions 
which prove most imaginative and successful 
within this general category. Financing for the 
contest is being provided by. Vanderbilt Uni- 
versity out of a J.C.E.E. grant for the pilot 
plant course in economics there. The J.C.E.E. 
will handle the administration of the contest. 

8. The Committee has under consideration 
the establishment, next year or the following 
year, of a special summer workshop in the 
teaching of economics for outstanding third- 
and fourth-year graduate students in econom- 
ics who are going out to teaching posts with- 
out substantial experience. The goal is to help 
a group of some 30-40 leading young econo- 
mists get started well in teaching, where under 
present arrangements they often get little 
assistance; and to encourage them to use 
planned experimentation and careful evalua- 
tion processes for courses that they may intro- 
duce at the various schools to which they go. 

9. The Visiting Scientists Program, fi- 
nanced by the National Science Foundation, 
has continued to operate effectively in 1969. A 
special report by Professor Phillip Saunders, 
who is the administrator of the program under 
the general policy guidance of this Committee, 
is attached. 


10. In the programming of the sessions on 
economic education at the annual meetings of 
the Association, this Committee has continued 
to press toward papers reporting careful re- 
search work in the field and especially inter- 
esting projects rather than mere hortatory 


‘statements to do better. We are encouraged 


that the number of strong candidates for in- 
clusion on these sessions has risen steadily 
over the past several years. 

11. In November, the American Economic 
Association was presented a special citation 
by the Joint Council on Economic Education 
on the occasion of the J.C.E.E.’s twentieth an- 
niversary. The A.E.A. has worked closely with 
the Joint Council throughout this period, es- 
pecially during the past decade, and it re- 
ceived the citation for outstanding contribu- 
tions to the J.C.E.E.’s programs and to the 
improvement of economics teaching on all 
fronts.. The citation was accepted by this 
Committee on behalf of the Association. The 
relationship with the J.C.E.E. has been a 
fruitful one from the Association’s viewpoint. 
Our working relationships have been close, 
and without the cooperation of the J.C.E.E. it 
would have been impossible to carry out the 
wide-ranging list of activities which this Com- 
mittee has undertaken over the past decade, 
toward improving the teaching of economics 
and teachers in economics at both the pri- 
mary-secondary school and college levels. 

G. L. Bacu, Chairman 
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REPORT ON THE VISITING SCIENTISTS PROGRAM IN ECONOMICS 


Academic year 1968-69 marked the third 
year of the American Economic Association’s 
participation in the Visiting Scientists Pro- 
gram sponsored by the National Science 
Foundation. The purposes of the program are: 
(1) to stimulate interest in economics among 
undergraduates in colleges and universities 
through visits by leaders in the profession; 


Expenditure 


tee on Economic Education, Professor G. L. 
Bach, of Stanford University, Chairman. All 
financial transactions were executed and re- 
corded through the offices of the A.E.A.’s Sec- 
retary-Treasurer, Professor Harold William- 
son. 

The following summary figures cover the 
first three years of the program: 


Cost to NSF 


Cash 
Contributions 





and (2) to provide opportunities for econom- 
ics staff members and administrators at the vi- 
sited institutions to discuss their teaching and 
research problems with the visiting economist. 
Emphasis is placed on visits to smaller col- 
leges and universities whose major focus in 
economics is at the undergraduate level. 

As in the preceding year, the 1968-69 pro- 
gram was administered by Professor Phillip 
Saunders, of Carnegie-Mellon University, un- 
der the direction of the Association’s Commit- 
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The 1968—69 visits covered 16 different 
states from Massachusetts to California and 
from New York to Texas. In arranging visits 
to the schools selected, the informal roster of 
distinguished economists established in the 
preceding year was used extensively, and it 
was supplemented with direct arrangements in 
a few specific cases. The continuing coopera- 
tion and enthusiasm of the individual econo- 
mists asked to make visits is one of the most 
heartening aspects of the program. 

PHILLIP SAUNDERS 


REPORT OF THE JOINT COMMITTEE OF THE AMERICAN ECONOMIC 
ASSOCIATION AND THE ASSOCIATION OF AMERICAN 
LAW SCHOOLS 


The Joint Committee on Law and Econom- 
ics sponsored by the A.E.A. and the A.A.LS. 
had an eventful year, highlighted by a “re- 
search consultation meeting” held on March 
18, 1969. The research consultation meeting 
was sponsored by the Walter E. Meyer Re- 
search Institute and was held at Stanford Uni- 
versity. The subject was, “Products Liability: 
Trends and Implications.” ‘Twenty-seven pro- 
fessors of economics and professors of law at- 
tended this meeting. A major monograph was 
written for this meeting by Ronald McKean. 
Written critiques of this monograph were 
also prepared and delivered by Professors 
James Buchanan, Robert Dorfman, Guido 
Calabresi, and Grant Gilmore. The Committee 
intends to publish this monograph and the cri- 
tiques. At present, discussions are being held 
with possible publishers. 

The Committee has also engaged in a con- 
tinuing discussion of various activities which 
may further the joint exploration of legal-eco- 
nomic problems. Consideration is now being 
given to another research consultation meeting 
on the subject of “Property Rights in Non- 
Patentable and Non-Copyrightable Ideas.” 

There is also a desire to go beyond this 
sponsorship of annual meetings which bring 
together professors of law and economics on a 


subject of common interest. The hope is to 
have an eventual impact on some forms of 
curriculum revision in schools of law and pos- 
sibly also economics departments. To this end 


- we not only favor publication of the papers 


from the annual meetings, but also a special 
meeting of economists who teach in law 
schools. These economists may well profit from 
sharing their common problems and noting 
some opportunities. Institutional support may 
eventually be requested for the advancement 
of teaching and research in this area, 

The Walter E. Meyer Research Institute of 
Law has declared a moratorium on research 
support while the Institute undergoes reorga- 
nization. As a result, the Committee is in the 
process of seeking support from other sources. 
The future activities of the Committee are 
now therefore dependent on obtaining this ad- 
ditional support. Thus, it is respectfully re- 
quested by your Committee that permission 
be given by the Executive Committee of the 
American Economic Association and the Exec- 
utive Committee of the Association of Ameri- 
can Law Schools to proceed with efforts to 
gain financial support for the activities of this 
Committee. 


GERALD M. Meter, Chairman 
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REPORT OF THE COMMITTEE ON THE FUNCTIONS OF THE 
ANNUAL MEETING 


We feel, after some reflection and discus- 
sion, that the annual meeting does perform 
certain functions and cannot be easily dis- 
pensed with. This is partly evidenced by the 
preferences revealed through attendance, even 
by those who are neither speakers nor on the 
labor market. There seem to be four functions 
served by the meeting: (1) labor market for 
entrants into the profession; (2) job mobility 
for those who have been already entered; (3) 
informal ‘communication among members of 
the profession, both intellectually and so- 
cially; and (4) formal intellectual communi- 
cation through the program. 

The 1 increasing size of the meetings has led 
to deterioration in the performance of these 
functions. All communication has become in- 
creasingly difficult and costly, in particular 
hotel message systems do not have the capac- 
ity to handle high propensity message-sending 
demands when they are fully booked. Infor- 
mal communication also becomes increasingly 
chancy. It is clear, however, that nothing de- 
sirable can be done about reducing the size of 
the meetings, since any step in this direction 
would detract from their value. 

There seems to be a widespread consensus 
that the formal programs are relatively unsuc- 
cessful. The attempt to follow a specific theme 
has not really worked out in practice. A large 
proportion of the papers are executed as a 
matter of routine and obligation rather than 
out of a desire to present new viewpoints to 
the economic world. 

Recommendation 1, The meetings should be 
primarily devoted to the presentation of con- 


tributions to be selected from among those 
submitted by a program committee, to be ap- 
pointed by the President-elect. Emphasis 
should be given to younger members of the 
profession to give them maximum possibility 
for mobility. However, some senior men will 
doubtless be needed to attract more listeners. 
In addition to the Presidental Address and the 
Ely Lecture, the President-elect should orga- 
nize two or three sessions of invited papers. 
Possibly, some provision should be given for 
the circulation of abstracts of the contributed 
papers, while invited papers could still be pub- 
lished in the Review. 

Recommendation 2, The physical organiza- 
tion of the entering labor market could be im- 
proved. The Association should make itself 
responsible for creating a communication sys- 
tem between eager graduate students and eco- 
nomics department recruiters. A desk, sepa- 
rate from the hotel communication system, 
should perhaps be set up especially for this 
purpose. Possibly all recruiters should be 
given rooms together or at least in the same 
hotel. It may be possible to assess costs 
against the departments concerned. 

It probably follows from the above that the 
Papers and Proceedings become superfluous. 
It is not clear with the flood of communica- 
tions that there is any real value to an unre- 
fereed journal. If it is thought desirable, the 
funds thus saved might be transferred to in- 
creasing the number of issues in the American 
Economic Review. 


KENNETH J. Arrow, Chairman 
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REPORT OF THE REPRESENTATIVE TO THE SOCIAL SCIENCE 
RESEARCH COUNCIL 


Dr. Henry W. Riecken was elected Presi- 
dent of the Social Science Research Council 
on January 1, 1969, succeeding Pendleton 
Herring, who had served in this position for 
twenty years. Mr. Herring has become direc- 
tor of the Foreign Area Fellowship Program. 

The Council joined with other research orga- 
nizations in trying to bring about modification 
of proposed legislation on the taxation of 
foundations so that it will not adversely affect 
the work of nonprofit scientific research orga- 
nizations and learned societies. 

The report of the Behavioral and Social Sci- 
ences Survey Committee, jointly sponsored by 
S.S.R.C. and the National Academy of Sci- 
ences—National Research Council, was pub- 
lished in October, 1969. Carl Kaysen and Ro- 
bert M. Solow served as members of the cen- 
tral planning committee for the survey and as 
chairman and co-chairman, respectively, of its 
panel on economics. The report of this panel 
will be distributed early in 1970. 

Under the $.S.R.C.’s Committee on Eco- 
nomic Stability, chaired by Bert Hickman, 
work was begun on Project LINK. This pro- 
ject will attempt to forge links, representing 
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international trade and financial flows, be- 
tween econometric models of national econo- 
mies. The Committee on the Economy of 
Mainland China has completed its program 
because further work was made impracticable 
by difñculties of access to Chinese economic 
data. 

A Conference on Research on Urban Pov- 
erty, jointly sponsored by the S.S.R.C. and. 
Princeton University, was held in Princeton in 
May, 1969. The conference provided an occa- 
sion for the exchange of views among econo- 
mists, sociologists, and political scientists en- 
gaged in research on problems of the urban 
poor. 

The Council’s programs of pre- and post- 
doctoral research training fellowships and fac- 
ulty research grants are continuing to attract 
many well-qualified applicants, The fellowship 
program now emphasizes support for candi- 
dates with interdisciplinary interests. The 
Council is also administering a small program 
of grants to support research by social scien- 
tists who are members of ethnic minority 
groups or on the problems of such groups. 

| ALBERT REES 


REPORT OF THE REPRESENTATIVE TO THE NATIONAL BUREAU OF 
ECONOMIC RESEARCH 


The National Bureau of Economic Re- 
search was organized in 1920 in response to a 
growing demand for objective determination 
of the facts bearing upon economic problems 
and for their interpretation in an impartial 
manner. It is a private, nonprofit organization. 
Its Board of Directors includes men of dif- 
ferent economic and social viewpoints with 
members from industry and labor, banking 
and finance, professional associations of econ- 
omists, accountants and statisticians, and 
economists from university faculties. The 
American Economic Association is one of the 
representative organizations which nominate a 
member of the National Bureau’s Board of 
Directors. 

The Bureau is supported by grants, often 
for specific research projects, from founda- 
tions, trade associations, and government 
agencies, by annual contributions and sub- 
scriptions, and by interest and dividends on 
sustaining funds. Its expenditures in the last 
fiscal year, ending June 30, 1969, exceeded $2 
million for the first time. 

Staff and Conference Programs. During 
1969 staff research at the National Bureau of 
Economic Research continued in the following 
general areas: economic growth—productiv- 
ity, employment, price behavior, interrelated 
factor demand functions, and tax structures; 
national income, consumption and capital for- 
mation; urban and regional economic studies; 
human resources and social institutions; busi- 
ness cycles, short-term forecasting and econo- 
metric model simulations; financial institu- 
tions and processes; studies in industrial orga- 
nization—including the service industries, the 
health-care and medical industries, and stud- 
ies of managerial incomes and stockholder re- 
turns; international studies—including the 
relation of U.S. manufacturing abroad to U.S. 
exports, the role of prices in international 
trade and balance-of-payments adjustment 
policies. 

Among new studies undertakên were those 
on the benefits of higher education by Paul 
Taubman and Terence Wales; law enforce- 
ment and the courts by William M. Landes; 
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an updating and deepening of flow-oi-funds 
data and national balance sheets by Raymond 
W. Goldsmith; the use of credit in Communist 
countries by George Garvy; econometrics and 
measurement methods by Yoel Haitovsky and 
Thomas J. Sargent. 

The National Bureau is continuing to im- 
prove its data sources and computer usage. Its 
time series data banks are being computerized 
to facilitate dissemination to interested par- 
ties, A new group, an Inter-institutional Con- 
ference on the Application of the Computer to 
Economic Research, is being organized to deal 
with computer problems. It is expected that 
this group, operating along the lines of the 
Conference on Research in Income and 
Wealth, will meet periodically to consider 
common problems, exchange information, and 
produce conference reports on developments 
that are occurring in this field. 

The Conference on Research in Income and 
Wealth sponsored a meeting on Econometric 
Models of Cyclical Behavior at Harvard Uni- 
versity on November 14-15, 1969. A Confer- 
ence on International Comparison of Prices 
and Real Income is planned for the spring of 
1970. 

The Universities-National Bureau Com- 
mittee for Economic Research has arranged a 
Conference on the International Mobility and 
Movement of Capital to be held in early 1970. 
A Conference on Education as an Industry is 
planned for the fall of 1970. 

As part of the commemoration of the Na- 
tional Bureau’s fiftieth anniversary in 1970, 
the Board and staff are planning an Anniver- 
sary Dinner in the spring and a series of collo- 
quia to be held during the fall of 1970. Six ar- 
eas of economic research are expected to be 
assessed with respect to past efforts and future 
significance in the light of policy issues: eco- 
nomic growth, business cyles, finance and 
money markets, industrial organization, hu- 
man resources, and public expenditures and 
taxation. A conference is planned for late 
1970, including the colloquia participants, Bu- 
reau staff, and others, with the objective of 
synthesizing the views developed in the collo- 
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quia and evaluating future research priorities. 

Publications. Eight National Bureau publi- 
cations were issued in 1969. The following 
. were in press at the end of 1969: The Design 
of Economic Accounts, by Nancy and Richard 
Ruggles; Home Morigage Delinquency and 
Foreclosure, by John P. Herzog and James S. 
Earley; Monetary Statistics of the United 
States: Estimates, Sources, Methods, by Mil- 
ton Friedman and Anna J. Schwartz; Errors in 
Provisional Estimates of Gross National Prod- 
uct, by Rosanne Cole; The Technology Fac- 
tor in International Trade, Report of Univer- 
sities-National Bureau Committee for Eco- 
nomic Research, Raymond Vernon, Editor; 
Education, Income, and Human Capital, Re- 
port of Conference on Research in Income and 
Wealth, W. Lee Hansen, Editor; Tke Bekav- 
ior of Industrial Prices, by George J. Stigler 
and James K. Kindahl; ‘“The Seasonal Varia- 
tion of Interest Rates,” by Stanley Diller; 
“The Changing Position of Philanthropy in 
the American Economy, 1929-1959,” by 
Frank G. Dickinson; “Economic Factors in 
the Growth of Corporation Giving,” by Ralph 
L. Nelson; “The Value of Time in Passenger 
Transportation: The Demand for Air Travel,” 
by Reuben Gronau. 

Interim reports on the current activities of 
the Board, staff, conferences, new studies, 
available manuscripts and reprints, were pre- 
sented in the form of a newsletter, National 
Bureau Report, which was published in June 
and December, 1969. These reports were ac- 
companied by supplements which dealt at 
greater length with items of current interest, 
viz., “The New ASA-NBER Survey of Fore- 
casts by Economic Statisticians,” by Victor 
Zarnowitz, and a statement by John R. Meyer 
which was presented before the Special: Sub- 
committee on the Evaluation and Planning of 
Social Programs of the Senate Committee for 


Labor and Public Welfare. 

Meetings of the Board of Directors in 1969. 
A special meeting of the Board was held on 
May 9, 1969, to review developments in the 
research program. Particular attention was 
given to proposals for new research efforts 
that were presented in three reports: Analyz- 
ing the Effects of Large-Scale Changes in Fis- 
cal Structure: A Proposed Systems Approach, 
by John Bossons and Carl S. Shoup; Interna- 
tional Studies: Changing Patterns of Interna- 
tional Comparative Advantage, by Hal B. 
Lary; and Opportunities for Research on Na- 
tional Balance Sheets, Flow-of-Funds Models, 
and Other Financial Topics, by Raymond W. 
Goldsmith. | 

At the Annual Meeting, September 19-20, 
1969, the bylaws were amended so that the 
fifteen Directors on the Bureau’s Board who 
are appointed by universities could be chosen 
from among a larger number of universities 
than heretofore. Previously the universities’ 
representative Directors were nominated by 
each of the same fifteen universities that had 
been designated by the Board. Under the 
new procedure, the Bureau’s nominating com- 
mittee may invite nominations from any of the 
thirty-seven universities that is a member of 
the Universities-National Bureau Committee 
for Economic Research. The Board also desig- 
nated the Canadian Economics Association as 
an organization entitled to nominate a Direc- 
tor. 

The National Bureau’s Forty-Ninth Annual 
Report, New Challenges for Economic Re- 


search, was presented to the Board at the An- 


nual Meeting. Copies of the report are avail- 
able upon request from the National Bureau 
of Economic Research, 261 Madison Avenue, 
New York, New York 10016. 


Wrrarp L. THORP 
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REPORT OF REPRESENTATIVE TO THE INTERNATIONAL 
ECONOMIC ASSOCIATION 


During 1969 two round table conferences 
were held: one in Kandy, Ceylon, June 2-10, 


on “Economic Development in South Asia,” 


the other in Algarve, Portugal, August 28 to 
September 4, on “The Mutual Repercussions of 
North American and Western European Eco- 
nomic Policies.” Members of the American 
Economic Association who participated were 
Jagdish N. Bhagwati, Benjamin I. Cohen, and 
Mark W. Leiserson at the conference in Cey- 
lon, and Richard N. Cooper, John H. Dun- 
ning, Charles P. Kindleberger, Robert A. 
Mundell, and Edmund S. Phelps at the con- 
ference in Portugal. 

Three conferences and a training workshop 
are planned for 1970: on “The Essence of a 
Growth Model” (Israel, March); “Market 
Relations and Planning” (Prague, Czechoslo- 
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vakia, May); “The Increasing Gap in the In- 
come per Capita between the Rich and the 
Poor Nations” (open, August); and the 
“First European Training Workshop” for 
some twenty-five young economists (Louvain, 
Belgium, August-September). 

Five volumes were published in 1969 in En- 
glish and two in French. The English ones are: 
Problems of Agriculture in Industrial Societies 
and Repercussions in Developing Countries, 
edited by G. U. Papi and C. C. Nunn; Risk 
and Uncertainty, edited by K. Borch and J. 
Mossin; The Analysis of the Public Economy, 
edited by J. Margolis; Backward Areas in Ad- 
vanced Countries, edited by E. A. G. Robin- 
son; and The Future of International Eco- 
nomic Relations, edited by P. A. Samuelson. 

Fritz MACHLUP 


REPORT OF THE ECONOMICS INSTITUTE POLICY AND 
ADVISORY BOARD 


During the year 1969 the Economics Insti- 
tute has successfully continued its valuable 
service of providing a transitional summer 
program for foreign students who have been 
admitted to graduate study in economics and 
agricultural economics in the United States. 
One hundred and ten students attended this 
year’s session. They came from 32 countries 
and held admission to 35 different U.S. insti- 
tutions of higher learning. The Economics In- 
stitute has now completed twelve sessions. 
During that time a total of 894 students rep- 
resenting 78 countries have participated in the 
program prior to undertaking graduate work 
in 104 universities in the United States. 

The financial condition of the Economics 
Institute continues to be sound. Its underwrit- 
ing revolving fund—invested by the American 
Economic Association—stands at > about 
$160,000. Tuition and fee receipts in 1969 to- 
taled about $97,000 as compared with $80,000 
in 1968. 
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Two new members—Professors Gustav 
Ranis, of Yale, and Jeffrey Williamson, of 
Wisconsin—joined the Policy and Advisory 
Board at its Boulder meeting on October 6 
and 7. Since the training program of the 
Institute was now running smoothly and effici- 
ently, the director and the board members 
concentrated on two longer-range issues: the 
Institute’s role in continuing the services pre- 
viously offered by the A.E.A. screening pro- 
ject ‘and the ways in which the Institute ex- 
perience might be brought to bear on efforts 
being made to expand higher educational op- 
portunities for members of minority groups in 
this country. The screening project will be 
carried on by the Institute on the modified and 
experimental basis for a few years. The much 
larger problem of educational opportunities 
for minority groups is now under intensive 
study by a subcommittee and we hope to re- 
port on this matter in detail next year. 

Henry Rosovsxy, Chairman 


REPORT OF THE ASSOCIATION’S REPRESENTATIVES TO TEE 
GROVE PARK INSTITUTE 


The Grove Park Institute, sponsored by 
CONPASS, was held in Asheville, North Car- 
olina, June 10-15, 1969, and was attended by 
representatives of various learned societies 
and educational associations. The Committee 
representing the American Economic Associa- 
tion at the Institute included the following: 
Bernard F. Haley, Chairman, Kenneth E. 
Boulding, Moe L. Frankel, Ben Lewis, Henry 
Villard, Arthur Welsh, and Harold F. Wil- 
liamson; Committee Secretary, Gertrude Tait. 

Based on the discussions at the Institute of 
the problems of improving the quality of 
teachers and the teaching of economics, the 
Committee made the following recommenda- 
tions: 

1. That CONPASS or the Office of Educa- 
tion fund a test of proficiency in economics of 
a selected sample of current graduates of 
teacher training institutions who have been 
prepared to teach courses with an economics 
content at the secondary level. 

2. That the American Economic Associa- 
tion give its support to the implementation of 
the Report and Recommendations of an Advi- 


sory Seminar to the California State Depart- 


ment of Education (College Preparation for 
Teaching Economics) which sets forth appro- 
priate course requirements to be fulfilled in 
the preparation for teaching economics and 
social studies at the precollege level. If it is 
impractical to require specific courses, we rec- 
ommend that comparable proficiency be deter- 
mined by acceptable standardized tests. 

3. That the American Economic Associa- 
tion consider affiliation with the Association of 
Organizations for Teacher Education. In addi- 
tion we recommend that whatever agency un- 
dertakes the project of testing the proficiency 
in economics of a selected sample of current 
graduates of teacher training institutions 
should work with the A.O.T.E. or other ap- 
propriate organizations in the implementa- 
tion of this project. ° 

4. That departments of economics recog- 
nize their obligations to provide one or more 
economics courses at the senior or graduate 
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level designed to meet the needs of prospective 
teachers of social studies at the secondary 
level. 

5. That a pilot project ‘be undertaken to 
test the feasibility of developing an integrated 
social studies course at the junior or senior 
level for prospective social studies teachers. It 
is proposed that CONPASS finance or seek 
financing for the project. In addition, CON- 
PASS is asked to invite the American Associa- 
tion of Colleges of Teacher Education to ap- 
point one or more consultants to assist the 
proposed committee. 

6. That there be continued provision of an 
M.A. program in economics (or economics and 
economic education) for prospective teachers 
of economics in the secondary schools and 
junior colleges. We urge the Office of Educa- 
tion to provide more support than has recently 
been made available to economics M.A. candi- 
dates. 

7. That consultant services to social studies 
teachers at both the secondary and junior col- 
lege level be continued and strengthened. Aca- 
demic institutions and economics departments 
should encourage their faculty members to 
serve as consultants to social studies faculties 
at the elementary, secondary, and junior col- 
lege levels. 

8. That funding be made available to con- 
struct a “National Question Bank.” 

9. That the American Economic Associa- 
tion undertake a review of the undergraduate 
curriculum in economics with a view to advis- 
ing its members in colleges and universities 
with respect to desirable changes to meet cur- 
rent criticisms of present-day students and 
faculty that in our judgment may well have 
merit. 

10. That there be developed an alliance 
and dialogue between those members of de- 
partments of economics interested in the im- 
provement of teaching and appropriate mem- 
bers of departments or schools of education 
who have something to contribute on method- 
ology and learning theory. This might well be 
facilitated if a joint appointment could be 
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made in each institution of a professor of eco- 


nomics and education. This faculty member . 


would not only serve as liaison but might also 
assume an active role in the department of 
economics in heading up a program of teacher 
training for graduate students. 

11. That graduate schools require all stu- 
dents for the Ph.D. degree to have at least the 


equivalent of two quarters of teaching experi- 
ence before receiving the degree. This experi- 
ence should be under the supervision of a se- 
nior faculty member, and such methods as the 
use of tape recordings of the student’s perfor- 
mance in class, followed by critical analysis 
by the supervisor, should be employed. 
Henry H. VILLARD 


REPORT OF THE INFORMAL MEETING OF THE BLACK CAUCUS AND 
AMERICAN ECONOMIC ASSOCIATION REPRESENTATIVES 


An informal meeting of members of the 
Black Caucus and American Economic Associ- 
ation representatives, attended by approxi- 
mately sixty-five individuals, was held at the 
New York Hilton Hotel on the evening of De- 
cember 28, 1969. Discussion was centered on 
the items listed in copies of a “Suggested Bill 
of Particulars” prepared by the Black Caucus 
and circulated at the meeting. In brief, the 
Bill of Particulars called on the A.E.A. to: 
(1) appoint an Associate Secretary, desig- 
nated by the Black Caucus, whose major 
function would be to give direction to activi- 
ties designed to improve the status of econo- 
mists from black and other ethnic groups; (2) 
implement a plan to increase the number of 
black economists, including a program to pro- 
vide financial assistance; (3) arrange for 
greater participation by black economists in 
the policy-making and programming activities 
of the Association; (4) provide financial sup- 
port for program to be administered by the 


Black Caucus designed to increase the number 
of undergraduates majoring in economics; and 
(5) to publish a “Statement of Concern” pre- 
pared by the Black Caucus in the 1970 Papers 
and Proceedings (see below). 

Following the discussion, A.E.A. President 
Fellner announced that the Executive Com- 
mittee had already authorized the appoint- 
ment of a committee, including representatives 
of the Black Caucus, to consider plans for in- 
creasing the supply of black economists. He 
also indicated that further consideration 
would be given to the other items in the Bill 
of Particulars at the next meeting of the Exec- 
utive Committee? 

Harotp F. WILLIAMSON 
Secretary Pro Tempore 


* At its meeting on March 6-7, 1970, the Executive 
Committee voted to assist the Caucus of Black Econo- 
mists in organizing and obtaining funds for a program 
to promote professional research activity by minority- 
group economists related to “Economic Development 
of Ethnic Communities.” 
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STATEMENT OF CONCERN OF THE 
CAUCUS OF BLACK ECONOMISTS TO THE 
AMERICAN ECONOMIC ASSOCIATION* 


In recognition of the gross underrepresenta- 
tion of black economists in the life of the As- 
sociation and the profession, the members of 
the Caucus express with urgency this state- 
ment of concern. The grievances of blacks and 
other minorities, who have been restricted in 
their professional development by the prac- 
tices of the Association as well as those of the 
institutions which it serves, form the main 
part of our concern. What the Association has 
done or has failed to do ‘has had negative im- 
plications and severe adverse effects on minor- 
ity economists and minority communities as a 
whole. Their consequences give rise to our 
forthright criticism and challenge. 

In response to this situation substantial 
changes in policies, practices, and procedures 
are in order. Some of the needed changes have 
already been.suggested to the officers of the 
Association.t This statement consists of the 
central issues pertaining to our concern. Fur- 
ther elaboration of the issues and proposals 
for change will be provided through the activ- 
ities, position papers, and other work of the 
Caucus of Black Economists. 

Social and Racial Bias. Social and racial 
bias can be seen in many covert and overt 
forms in Association policies and practices. 
Most obvious is the insentivity and indiffer- 
ence to the position of blacks and other mi- 
norities in the profession. In its racial dimen- 
sions the disproportionate representation of 
blacks and other minorities in the profession 
has been taken to mean an absence of ability 
to compete and achieve rather than the pres- 
ence of discrimination which restricts the op- 

* Written in behalf of the Caucus of Black Econo- 
mists. As a member of the Steering Committee of the 
Caucus and Association Chairman for 1970, the author 


takes full responsibility for its contents. This pro- 
cedure was agreed upon at the organizing meeting of 
the Caucus in December, 1969. Members of the Steer- 
ing Committee are: Marcus Alexis, Richard F. 
America, Jr, Robert D. Bell, Robert S. Browne, 
Horace R. Carby-Samuels, Cleveland A. Chandler, 
Flournoy Coles, Frank G. Davis, Karl D. Gregory, 
Thaddeus H. Spratlen, Robert C. Vowels, and Charles 
Z. Wilson. 

* Presented in the Bill of Particulars of the Caucus, 
December 29, 1969, 
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portunity to compete and achieve. Such an at- 
titude, held even by economists in honored 
positions in the profession, has served to ration- 
alize and perpetuate the inequities resulting 
from discrimination based on social and racial 
bias. Until the real causes and cures for the 
situation are recognized and appropriate 
changes made, the professional development 
of blacks will continue to be blocked, sign- 
ificant talent will go unutilized, and many 
economists from minority groups will remain 
underemployed. 

Professional Bias. Although vast socioeco- 
nomic differences persist between whites and 
nonwhites and the latter are plagued with im- 
mobilities of various kinds, the economics 
profession has not given adequate recognition 
to the theoretical and policy implications of 
these differences. While individual economists 
have documented the fundamental error of ap- 
plying the economics of affluence to areas that 
call for an economics of poverty, the Associa- 
tion has not taken cognizance of and acted 
upon these differences. 

Form and technique have been favored over 
substance and values while issues of policy, 
perspective, and institutional performance 
have been disregarded or downgraded in pro- 


fessional terms. In its apolitical zeal, the Asso- 


ciation has remained silent on the crucial 
questions and decisions regarding resource uti- 
lization affecting minorities. Further, profes- 
sionalism and academic detachment have been 
used as shields for barring meaningful re- 
sponses to urgent social problems. Thus, the 
Association has been professionalized into in- 
action regarding the fundamental problems of - 
resource utilization and wealth distribution, 
especially as regards minority communities. 
Yet gross disparity and discrimination along 
racial lines are familiar conditions throughout 


the professon as well as in the economy. 


In view of the injustice which the tradi- 
tional posture of the Association condones, a 
reinterpretation of the role of economist as 
professional is long overdue. By design and 
default the economic well-being of large num- 
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bers of the minority population is being sac- 
riced for the illusion of neutrality on social 
and political questions. Clearly, past experi- 
ence suggests that “professional neutrality” 
perpetuates the status quo. By practicing 
“neutrality” the power acquired through pro- 
fessional knowledge and its uses is placed pri- 
marily at the disposition of the privileged 
classes and their institutions. 

Lack of Social Responsibility. Even though 
the utilization of scarce resources constitutes 
the core of the discipline, the uses of the 
knowledge and power of economics has not 
been dealt with by the Association. Its social 
purposes have not been equated with its social 
power. This constitutes a serious lack of social 
responsibility on the part of the profession as 
a whole. Even the immediate question of ra- 
cial discrimination against economists has re- 
ceived little attention by the Association. Yet 
it is employment discrimination that prevents 
significant numbers of blacks from access to 
high-yield professional positions. Hence, the 
Association has not dealt with the missing 
link in parity competition between whites and 
nonwhites in the profession. Of course this 
represents an extension of the restrictive prac- 
tices that still are apparent in doctoral pro- 
grams, the top of the hierarchy in professional 
education. 
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The Challenge. The Association is now be- 
ing called upon to face up to its responsibili- 
ties as the repsentative body of a profession. 
It is being challenged to correct its errors of 
omission and commission in its policies and 
practices. Since the officers and other members 
of the Association are fully aware of the im- 
portance of resources in accelerating growth 
and change, the imperative response called for 
is the allocation of resources sufficient to cor- 
rect the inequities that are perpetuated 
through the failures and errors of the econom- 
ics profession. To do so, the priorities of its 
representative organization will have to 
change. So will the perception of the key is- 
sues—social, racial, and professional—con- 
fronting the Association. 

If the challenge is met, social and racial 
bias can be contained. With sufficient resolve 
and resources devoted to the task, professional 
bias can be eliminated and a full measure of 
social responsibility achieved. 

The Caucus of Black Economists is ready 
and willing to assist the Association in redi- 
recting its efforts and priorities as well as in 
implementing programs that meet the needs of 
blacks and other minority groups in the pro- 
fession and the economy. 


THADDEUS H. SPRATLEN, Associate Chairman 
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Papers and Proceedings: Richard T. Ely Lecture; Economic Growth— 
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Papers and Proceedings: Richard T. Ely Lecture; Behavioral and Ecological 
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INDUSTRIAL MARKET STRUCTURE 
AND ECONOMIC PERFORMANCE 


BY F.M. SCHERER, UNIVERSITY OF MICHIGAN 


A new conceptual approach to industrial organization 
analysis emerges from this valuable new text. Integrating 
structural and behavioral models, the book explores 
problems economists have not yet solved. 


Fully accessible to students with a basic grasp of price 
theory, the book is specifically concerned with variables 
affacting the quality performance of industrial firms in 
a market economy: resource allocation and use, 
distributive equity, progressivensss, and 
macroeconomic stability. 


Outstanding as a text for advanced industrial 
organization and public policy, this book is addressed 
to other audiences as well — policy-makers, 
businessmen, and professional economists. 

c. 535 pages Order Number 87-6509 $13.00 


Widely Adopted 


INTRODUCTION TO MODERN MICROECONOMICS 
BY KELVIN LANCASTER, COLUMBIA UNIVERSITY 


` With this widely used text, Professor Lancaster puts 


the science of modern microeconomics squarely into the 
undergraduate curriculum. This text presents an 
elementary account of modern microeconomics. Students 
have nothing to unlearn when they take advanced 
courses; the book concentrates on principles rather 

than method. Mathematics is kept simple. 

326 pages Order Number 67-6261 $8.95 
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STUDENT WORKBOOK FOR INTRODUCTION TO 
MODERN MICROECONOMICS 


By David L. Schulze, lowa State University 
c.208 pages Paper Order Number 67-6262 $3.95 
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Second Edition 


MONEY, BANKING AND PUBLIC POLICY 
BY HAROLD BARGER, COLUMBIA UNIVERSITY 


All thé topics traditional to a college course on money 


and banking, and several uncommon ones, make 
Professor Barger’s text preeminent in this field. The new 
edition, completely revised and updated, includes 

a chapter on international monetary reform and 
expanding treatment of monetary equilibrium. 

750 pages -Order Number 67-6247 $9 ob 

Instructors Manual available. 


MONEY AND THE BALANCE OF PAYMENTS 
BY TIBOR SCITOVSKY, YALE UNIVERSITY 


The demand and supply of money—stated in terms 
of modern consumer demand theory—and the theory 
of payments, adjustment—the first to appear in book 
form—are the major topics explored in this recently 
published text. Written for students with a general 
knowledge of economics, it is simply argued 

and easy to approach. 

188 pages Order Number 67-6250 $8.95 


THE DEMAND AND SUPPLY 
OF PUBLIC GOODS 


BY JAMES M. BUCHANAN | 
VIRGINIA POLYTECHNIC INSTITUTE 


Here is the first systematic, full-length treatment of 
the modern theory of public goods. The models 


presented are specifically related to the theory-of 


collective decision-making. 
214 pages’ Order Number 67-6707 $8.95 


Examination Coples: if you wish to consider sjoitios of 
Rend McNally college texts, please write on departmental 
stationery indicating your academic position, the course title, 
approximate enrollment, and the text currently In use. 


COLLEGE DEPARTMENT 
Rand M¢Nally & Company 


P.O. Box 7600 Chicago,-Ilinols 60680 


A completely new approach in whith 
theory äna. practice are integrated and maile truly 
applicable fo the student’ add 


PRINCIPLES OF ECONOMICS 


By Daniel B. Suits 
_ The University of Michigan 


‘Offering a new approach to introductory economics, that is less mathematical 
than those of most principles texts, this book has been six years in development 
‘and has been thoroughly class-tested. The determinants of productive capacity 
‘are examined via the live setting of world poverty, and demographic and eco- 
nomic factors are integrated into a unified dynamic analysis. Special chapters 
deal with poverty in the U.S, and with the economics of environmental pollution. 
By studying the actual behavior of the economy, students are led to do their own 
forecasting. eet and fiscal policy are integrated into a unified theory of 
stabilization policy that shows the two as complements rather than rivals. One 
hundred years of U.S. economic history are surveyed as a case study of economic 
development. March, 1970. 543 pp.; $9.95 


To accompany the text: Study Guide ($2.95) and Instructor’s Manual. 


Send for our 1970 catalogue/ #36-00475 


HARPER & ROW, Publishers, 
49 E. 33d Street, New York 10016 


ANNOUNCING . . 


GRADUATE STUDIES IN ECONOMICS 
, Revised e 1969 


The American Economic Association has recently published a revised edition 
of the GRADUATE STUDIES IN ECONOMICS: A Guide to Graduate Programs in 
Economics and Agricultural Economics at United States and Canadian Universities. 
This volume is designed to provide prospective graduate students and their ad- 
visors with up-to-date information on requirements, admission procedures, pro- 
grams, costs, fellowships, etc., of departments in the United States and Canada 
offering programs for advanced degrees. Reports on 150 graduate departments 
are included in the revised edition of the Guide plus a brief description of eco- 
nomics as a field for graduate study. 


Order from 


© Richard D. Irwin, Inc. 
1818 Ridge Road 
Homewood, Illinois 60430 
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Van Tassel Reorganizes 
Economic Principles Course 


Students at Clark University are learning economic principles by means of “deferred 
payoff.” They spend the first semester of the introductory course learning the theory that is 
usually taught in an entire year’s course, then sae nT a second semester of aon 


about policy and events. 


Roger Van Tassel, Chairman 


of the Department of Economics m 


at Clark University, has been 
teaching the introductory course 
this way for several years. He uses 
his own textbook: ECONOMIC 


ESSENTIALS: A Core 
Approach. 
“We hit them rather hard with 


economic theory and not much 
of anything else in the first 
semester,” he said in a recent 
interview. “Then we give them a 
fair exposure to real world 


problems, and they can deal with | i 


these problems better having 
mastered a certain amount of 
economic theory.” 

“You no longer have to begin 
by showing them that economics 
is all around them,” he says. 
‘Students now ' w that 
economics is important. 
Likewise, it makes more sense to 
take them through all the theory 
you want them to learn before 
giving them any policy analysis.” 

Currently about one fourth of 
students entering Clark 
University have studied 
economics in high school, and 
Professor Van Tassel predicts that 
in another four or five years the 
majority of freshmen will have 
studied some economics before 
entering college. 


Uses Core Text 


ECONOMIC ESSENTIALS: A 
Core Approach, by Professor Van 
Tassel, is the student’s primary 
reading in the first semester of the 
introductory course. A 410-page 
paperback, it was published by 
ioe Mifflin in the spring of 


ECONOMIC ESSENTIALS: A Core Approach 
Roger C. Van Tassel, Clark University 


410 pages / paper / 1969 / $4.95 
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JULIE O'NEIL. 


Roger Van Tassel, Chairman of the Department of Economics at Clark 
University, Worcester, Mass., discussed his reorganized principles 


course during recent interview. 


The book deals almost 
exclusively with economic theory 
and its applicability to an 
understending of economic 
policy and events. It omite 
historical and’ institutional 
material and detailed accounts of 
policy. 

“In this area,” Professor Van 
Tassel says, “there are short 
books and there are good rigorous 





books but I don’t think there are 
any other rigorous, short books.” 


“You can go into the year, or 

in my case,the second semester,” 
Professor Van Tassel says, “not 
really knowing what you're 
going to talk about in terms of the 
policy events and leave half the 
coverage open on the basis of 
what the devil seems to be going 
on. 


ton 
Iffin 


Boston / Atlanta / Dallas / Geneva, Ii. / New York / Palo Alto 
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Since publication in hel ee 1969, more than 140 colleges l 
and universities have adopted the Second Edition of 


ECONOMICS 
By Richard G. Lipsey, University of Essex 
Peter O. Steiner, The University of Michigan 


Lipsey and Steiner’s ECONOMICS has, in its two editions, reflected the profound 
change in method and point of view that the discipline has undergone during the 
past two decades. The approach, the method, and the structure of thia book have 
been planned to teach economics as it is practiced—as the genuine social science 
it has become. The format of the SECOND EDITION is entirely new. It includes 
expanded treatment of Macroeconomics (rewritten, reorganized, and more than 
doubled in size, with the number and variety of examples substantially increased) ; 
Policy (major policy discussions and materials expanded and better integrated) ; 
Demand Theory (now includes marginal utility theory, indifference theory, and 
revealed preference theory); Public Policy Toward Monopoly (with a discus- 
sion of public utility regulation); Fiscal Policy; and Growth Underdeveloped 
Economies (rewritten to incorporate much up-to-date comparative data). There 
are many new chapters, including Price Theory in Action, Monetary Policy, and 
Comparative Economic Systems. 845 pp.; $10.95 

To accompany the text: Sindy Guide by Dorothy Forbush and Dascomb R. For- 
bush (341 pp.; $3.50) and Instructor’s Manual by Lipsey and Steiner. 
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1969 HANDBOOK 
of the 
AMERICAN ECONOMIC ASSOCIATION 


The 1969 HANDBOOK of the American Economic Association contains 
biographical data on approximately 13,000 members, a geographical list- 


ing of members, and listings of members by fields of specialization and 
` academic affiliation. The volume is $10.00 a copy, postage prepaid. Orders 
should be sent to: 


AMERICAN ECONOMIC ASSOCIATION 


629 Noyes Street 
Evanston, Ilinois 6020 1 : 
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COMMON 
MARKET 


Publications and 
Statistics Available . 





EUROSPECTRA 


The scientific and technical quarterly (formerly 
Euratom Ravilew) of the European 
Communities. Contalns articles on European 
developments in biology, agricultural and 
madical uses of nuclear energy, chemistry, 
health protection, industrial applications of 
radiolsotopes and radiation, mathematics and 
computers, metallurgy, physics, reactor 
technology, waste treatment and storagé, legal 
and ecomonic aspects of atomic energy, and 
automatic documentation. Published quarterly 
In English, German,-French, Italian, Dutch. 
Annual subscription $3.50 





BULLETIN OF THE 
EUROPEAN COMMUNITIES 


Official monthly bulletin containing news of the 
activities of the European Communities 
Commission and other Institutions of the three 
Communitles: Economic (EEC), Coal and Steel 
(ECSC), and Atomic Energy (Euratom). 
Provides coverage of intre- and extra- 
Community affairs, and Includes texts of 
important memoranda or programs In frequent 
supplements to.the Bulletin. In Engllsh, German, 
French, Italian, Dutch, 

Annual subscription (Builetin, Supplement, 
index) $8.00 





GRAPHS AND NOTES 
ON THE ECONOMIC SITUATION 
IN THE COMMUNITY 


Monthly report on the Communities’ economic 
situation, covering Industrial production, 
unemployment; consumer prices, and tha 


‘balance of trade. Each quarter, the report 
includes data on other subjects, such as gold 
and forelgn exchange reserves, wages, prices, 
trade, sales, tax revenua. In three bilingual © 
editions: English/French, German/Dutch, and 
Frenoh/Italian. 

Annual subscription $6.00 





THE ECONOMIC SITUATION 


IN THE COMMUNITY 


A quarterly survey by the European Communities 
Commission analyzing the Communities’ 
economic situation, demand, production and 
balance of markets, and economic data for each 
of the Community countries. Included is the 
Commission's readjusted quarterly and annual 
economic forecasts and observations on short- 
term economic policy. Complementing the text 


- ere graphs and tables on Community trade and 


economic indicators, In English, German, 
French, Italian, Dutch. 
Annual subscription $8.00 





GENERAL STATISTICS 


Monthly bulletin of general statistics contains 
the principal data on short-term economic trends 
in the European Community, by subject and by 
country. The subject section gives date available 
for the differant Community countries and, Ina 
few important cases, for the United States and 
the United Kingdom. Subjects cover population 
and labor, national accounts, agricultural and 
industrlal production, Internal and forelgn trade, 
transport, prices, wages, and finance. The 
country tables cover the Community members, 
and there are tables relating to the United States, 
the United Kingdom, and countries associated 
with the Community. 

Annual subscription $11.00 





AGRICULTURAL STATISTICS 


Each Issue contains statistics and notes on a 
different aspect of agriculture, ranging from 
balance sheets on individual products and 
supply statistics, to analyses of farm labor, 
agricultural costs and prices, regional statistics, 
and land use. : 

Eight to ten issues yearly. 

Annual subscription £9.00 





Subscriptions may be ordered through: 


The European Community Information Service 


Sutte 707, 2100 M Street, N.W. ° 
Washington, D.C. 200376 


or sant directly to: 

Sales Office for Official Publications 
of the European Communities 

37, rue Glesener, Luxembourg 


All subscriptions cover the calendar year; rates for airmail delivery avallabla on request. Make check 


payable to the office through which ordered, 
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NOW AVAILABLE! © 


The latest reports on ‘the history and present 
status of Negro employment in U.S. industry © 
from the Industrial Research Unit of the 


. Wharton School, University of Pennsylvania: 


-NEGRO EMPLOYMENT IN BASIC INDUSTRY 
_ A Study of Racial Policies in Six Industries 


By Herbert R. Northrup, etal ¿7 | naire: eg: 
An analysis of current racial policies and Negro employment In onie aerospace, 
steel, petroleum, rubber tire, and chemical companies, most of which ranked among 


. _ the top 50 in the Fortune directory. Outlines current hiring and promotion trends, ae 


the determjnants of Negro employment practices throughout the industry. and aoe 
$10.00 


‘the factors: affecting company policies. 
"THE NEGRO'IN THE PAPER INDUSTRY 


By Herbert R. Northrup | SO 
Probes the governmental attack on the paper industry's seniority system and the application 
of thg "rightful place” doctrine by courts in the Crown Zellerbach cases. $8.50 


Other ‘books in the Racial Policies of 
American Industry series: 
THE NEGRO IN THE BANKING INDUSTRY, by Armand J. Thieblot Jr. gs 


_ THE NEGRO IN THE MEAT INDUSTRY, by Walter A. Fogel ‘$4.50 
‘THE NEGRO IN THE TOBACCO INDUSTRY, by Herbert R. Northrup . $4.50 


THE NEGRO IN THE INSURANCE INDUSTRY, by Linda P.’ Fletcher - $5.95 


‘THE NEGRO IN THE PUBLIC UTILITIES INDUSTRIES, by Bernard E. Anderson aie 


Available Fall 1970: 


.THE NEGRO IN THE BITUMINOUS COAL MINING INDUSTRY, by Darold T. Barnum 


THE NEGRO IN THE MOTOR TRUCKING INDUSTRY, by Richard A. Leone 
THE NEGRO IN THE RAILROAD INDUSTRY, by Howard W. Risher, Jr. 
THE NEGRO IN THE SHIPBUILDING INDUSTRY, by Lester Rubin 


_ THE NEGRO IN THE URBAN TRANSIT INDUSTRY, by Philip W. Jeffress 


THE NEGRO IN THE LUMBER INDUSTRY, by John C. Howard 


` THE NEGRO IN THE TEXTILE INDUSTRY, by Richard L. Rowan 


THE NEGRO IN THE DRUG MANUFACTURING PUSTAN by F. Marlon Fletcher 


_ UNIVERSITY OF PENNSYLVANIA PRESS 
3933 Walnut St, Philadelphla, Pa. 19104 
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